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FRRNKiiN JURLOOPS now covered 
by basic patent #2,40t,472 


FRANKLIN AIRLOOPS NOW 


CO\TRED BY BASIC PATENT 


Patent No. 2,401,472 covering the 
new loop antenna, known as the 
AIRLOOP, has just been issued 
by the U. S. Patent Office. TTie 
clainis issued are basic in scope 
as is evidenced in claim No. 1 
which is typical and follows: 

1—An air dielectric induc¬ 
tance comprising a panel 
of insulating materia] and 
a continuous metal strip 
formed from a metal sheet 
and attached to one face 
of said panel in the form 
of a spiral, the planar 
width of said strip being 
equal to the pitch of said 
spiral and said strip be¬ 
ing in channel form to 
provide a free air space 
between adjacent turns of 
said spiral. 

In addition to the above, other 
patents are pending, domestic and 
foreign, covering the methods of 
manufacture and items such as 
stamped electrostatic shields, 
stamped disc type commutators, i 
stamped inductance coils, stamped J 
wiring circuits and for the mold- j 
ing of loops and creative metal [ 
designs in cabinets which are of | 
plastic or inert materials. 

The Franklin Airloop Corp., which 
has the rights to the use of this 
patent, offers its experimental 
laboratories to assist in the devel¬ 
opment of any item which can be 
manufactured by the stamping j 
method covered in these patents.^ 


Klostrated ore but o few of the items 
that con be monufoctured by the method 
covered In this patent . . . many 
others are now in development . . . 
you^, too, may conceive a use for this 
patented method and in such case 
the Franklin experimental loboratories 
will be glad to assist in its development. 


FRANKLIN 


43-20 34tb ST. 


FRANKLIH AIRLOOP 


SHORT WAVE INDUCTANCE COIL 


ELECTROSTATIC SHIELD 



DISC TYPE COMMUTATOR 
MULTIPLE SWITCH 
VARIABLE RESISTANCE 


CORPORATION 


LONG ISLAND CITY 1 , N. Y. 
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. • • do you know these 
important performance 
advantages of the 
SHURE Super-Cardioid? 


★ The ratio of front to rear pickup of 
random sound energy is 7:1 for the car- 
dioid; 14:1 for the Shure Super-Cardioid. 


List price . . . $82.00 


Patenled by Shure Brothers 


SHURE BROTHERS, Inc. 

Mkrophoau* and Aeowttie DnvkeM 

225 W. Ham St. OicagolO, lirowb . CoUe Address: SHUREMKRO 


The improvement in unidirectional operat¬ 
ing characteristics of the SHURE Sui>er- 
Cardioid Microphone over the cardioid is 
indicated by the comparative pickup 
patterns shown above. 

★ Maximum sensitivity (100%) is 
achieved by sounds entering the front of 
the Microphone. 

★ A wide range of pickup is indicated 
by the fact that the Super-Cardioid is prac¬ 
tically as sensitive as the cardioid at a 60° 
angle. (69% against 75%). 

★ Beyond the 60° angle, the directional 
qualities of the Super-Cardioid become 
rapidly apparent. At 90°, the Super-Car¬ 
dioid is 25% more vmidirectional. At a wide 
angle at the back (110° to 250°) the Super- 
Cardioid is more than twice as unidirectional. 


For critical acoustic use, specify the Share Super- 
Cardioid Broadcast Dynamic. 

MODEL IMPEDANCE CODE 

556A 35 ohm RUDOM 

556B 200 ohm RUDOP 

556C High RUDOR 
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LEWIS WINNEFi Editor 

F. WALEN, Assistant Editor 

? See... 

Audio Facilities Research and develop¬ 
ment, now more active than ever, will 
soon provide the broadcaster with quite 
an assortnient of outstanding audio tools. 

Studios, control rooms, and equipment 
... all have profited by die exhaustive 
iaborator>' and field studies instituted by 
industry specialists. 

In studio designs, provision has been 
tnade for both new and modified con¬ 
structions with many unusual acoustical 
vvalFtreatment arrangements. One studio 
alteration development, recently demon¬ 
strated. required the modification of but 
one wall. This was made possible by the 
use of 12''' to 36'' semi-spherical diffuser 
forms arranged in random pattern. 

Control rooms will feature such de¬ 
velopments as . . . wide-range (frequency 
and power) speakers, in single and mul¬ 
tiple arrays; streamlined consoles with 
maximum flexibility of studio-to-studio 
and level control; simplified cueing ar¬ 
rangements to aid the producer, console 
man and sponsor; light-weight pickups 
to increase record life and provide liigher 
fidelity control; and record scratch- 
ehminator systems that will attenuate 
needle noise and yet provide wide-range 
reproduction.. 

Other recently completed audio facili¬ 
ties developments iiiclade . . . microphones 
that afford rigid control of directional or 
omnidirectional pickups; amplifiers with 
maximum power control at essemiai fre¬ 
quencies; in termedulat ion and other ini- 
pro\'ed forms of audio checks with the 
aid of new audio measurement standards. 

In view of the importance of these de- 
vdopments, we have arranged for a ser¬ 
ies of analyses covering many of these 
improvements, for early publication in 
CoMvruNiCATioxs, Watch for thU series! 



U. S, Patent Office. 

Member of Audit Bureau of Circulations. 
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Eecal'SE of pAPEir Shortage it has been 
found necessary to reduce the page size 
of CoMMUNiaATioNS. Effective with this 
issue the trim size will be ShJ" x 1154 *- 
Sorry that we have to make this change 
now instead of next January, but paper 
problems just won’t permit our waiting. 
—E AV. 
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DE MORNAY•BUDD 
STANDARD TEST EQUIPMENT 



The complete line of De Mornay • Budd^andard 
test equipment covers the frequency range from 
4,000 mcs. to 27,000 mcs. It provides all R. F. 
waveguide units necessary for delicate, precision 
test work requiring extremely high accuracy in 
attenuation measurements, impedance measure¬ 
ments, impedance matching, calibration of dh 
rectional couplers, VSWR frequency measure¬ 
ments, etc. 


To eliminate guesswork, each item of this 
De Mornay • Budd test equipment is individually 
tested and, where necessary, calibrated, and 
each piece is tagged with its electrical character¬ 
istics. All test equipment is supplied with inner 
and outer surfaces gold plated unless otherwise 
specified. 

Our greatly expanded microwave research 
facilities are at your disposal for consultation. 



The three test set-ups illustrated above include: 


Tube Mount 
Flop Attenuator 
Frequency Meter 
Calibrated Attenuatar 
Tee 

Stub Tuner 

Stands, 


Tunable Dummy Load 
Standing Wave Detector 
Type “N" Standing Wave Detector 
Directional Coupler 
High Power Dummy Load 
Cut-Off Attenuator 

etc. 



DF MORNAY 
BUDD 







EQUIPMENT 

FOR 

97% OF ALL 
RADAR SETS 


DE MORNAY • BUDD INC., 475 GRAND CONCOURSE, NEW YORK 51, NEW YORK. CABLE ADDRESS ‘‘DEMBUD," N. Y. 
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^ « PlOVllKI or ILSCTBIC AMD BLKCTROiffC PROOMIff 
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THEY INCLUDE: 

*VITAMIN Q impregnated capacitors 
for higher voltages, higher tempera¬ 
tures and higher insulation resistance. 

• 

*HTPA5S 3-TERMINAL NlTTWORKS that 
set new standards of performance in 
solving anti-resonant frequency prob¬ 
lems at frequencies as high as 130 
megacycles or more. 

• 

GLASS-TO-METAL hermetically-sealed 
capacitors fully proofed against leakage, 
moisture, fungus, corrosion and shock. 


ENERGY STORAGE capacitors of greatly 
increased capacity in smaller physical 
sizes. 

• 

MEGOMAX high-resistance, high-volt¬ 
age resistors. Megohms of resistance 
operated at thousands of volts. 

• 

SPRAGUE *XOOLOHM RESISTORS with 
glazed ceramic coating and new type 
end seals in one standard type for use 
under any climatic condition. 

Cataiog of any typo on roqvoff 

*TraJemarks Rf*. V. S. Pat. Off. 


SPRACUE ELECTRIC CO., north aoams, mass. 
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88-A 

RECORDING 

AMPLIFIER 


PRESTO 88-A ainpUfier bas three calibrated 
fre<juenc>' response curves .,.006 flat from 30 
to 17,000,..nvo with rising high fretjuency 
characteristics complemeot either the NBC 
^’^Orthacoustic’’ playback system or standard 


T he first recording amplifier capable of standardizing frequency 
response of instantaneous recordings so that they will comple¬ 
ment the characteristics of high fidelity reproducing equipment now 
used in most broadcasting stations. 

Instantaneous recordings made with the 88-A amplifier and the 
Presto 1-C cutting head equal the response of the finest commercial 
recordings and reproduce uniformly a range from 50 to 9,000 cps. 

Ample reserve power makes it possi" ' 
obtain complete groove modulation a 
all cutting pitches without distor¬ 
tion. Delivery 30 days after order. 



RECORDING CORPORATION 


242 West 55th Street, New York 19, N. Y. 
WAITER P. DOWNS, LTD., in Canada 


WORLD'S LARGEST MANUFACTURER OF INSTANTANEOUS SOUND RECORDING EQUIPMENT 
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ac Measurements 

Six ranges, fu!l scale readings 1, 3, 10, 
30, 100, and 300 volts, 

Inpyt impedance, 6 megohms in parallel 
with 1.3 uuf. 

Frequency response, 20 cps to 700 me 
±: 1 db. 

dc Measurements 

Seven ranges, full scole readings 1, 3, 
10, 30, 100, 300, and 1000 volts. 

Input Impedance, 100 megohms, all 
ranges. 

Resistance Measurements 

Seven ranges, mid scale readings 10, 
100, 1000, 10,000, 100,000 ohms, 1 
rgegohm and 10 megohms. Accuracy: 
^ 3 % 


Far surpassing any comparable instrument, this new -hp- Model 
4lOA High Frequency Vacuum Tube Voltmeter measures voltage 
over a wider frequency range, and at a higher input impedance 
than any previously available instrument. 

The extremely high input impedance for ac measurements 
makes possible the testing of video and VHF amplifier circuits 
without disturbing the circuit under test. The -HOA for the first 
time provides an instrument which will give accurate voltage 
measurement from audio fxequeitgr up through the micro wave 

the whole elecib^nic 

m3ustr^ff3.^'' I’oolang for. Your early inquiry will 
assurance of prompt delivery. Write today for more 
information — prices — delivery dates. 


The wide range of 4lOA is made 
possible by a special probe em¬ 
ploying a diode developed by 
Eimac specifically for Hewlett- 
Packard. The probe has an input 
capacity of 1.3 micro-micro- 
farads, and the input resistance 
is 6 megohms. 


EWLETT-PACKARD COMPANY 


LABORATORY INSTRUMENTS FOR SPEED AND ACCURACY 


VACUUM TUBE 
VOLTMETER 


20 cps to 700 Me 

1.3 mmfd input capacity 

...the instrument you have been waiting for! 


-hp- Model 410A 


1159E PACE MILL ROAD, PALO ALTO, CALIFORNIA, U. S. A. 


A 
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When used with the Collins dial illustrated 
above, the 70E-8 v.f.o. is calibrated directly 
in frequency. It's compact and reliable— 
uses only Navy approved components. And 
most important of all, it’s highly stable and 
extremely accurate. 


the edge of the band with confidence. Or 
QSY to the frequency of the station you’re 
calling. It’s easy with this v.f.o. In fact, 
the 70E-8 is the heart of the new Collins 
32V-1 amateur transmitter to be announced 
shortly. 


c 



COLLINS RADIO COMPANY, CEDAR RAPIDS, IOWA 

11 West 42nd Street, New York 18, N. Y. 458 South Spring Street, Los Angeles 


fom itsmis IN AiuriiJi iamo,. tr% .. 


The total frequency deviation, resulting 
from all normal fluctuations in operating 
conditions, is less than .015% of the trans¬ 
mitted frequency. That means that the 
total error is not more than 150 cycles per 
megacycle. At 3.5 me, the 70E-8 is within 
515 cycles per second of absolute accuracy! 

Use the 70E-8 in your exciter, and work 


This oscillator is excellent for application 
in test equipment, too. Use it as an r-f 
signal generator, and in your heterodyne 
frequency meter. For smooth operation, 
with twice the precision of a micrometer, 
get a Collins 70E-8. 
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helps to a (|g3|f(iy futut« 

• FOR YOU 

• FOR YOUR COMPANY 

• FOR AMERICA 


THIS TIMS IT'S FOR YOU- 



A booklet for employees . . , 
explaining graphically how 
the payroll savings plan 
works . . . goals to save for, 
and how to reach them with 
Saving Bonds, 


OFFICIAL APPOINTMENT- 

The person appointed 
Official U. S. Savings 
Bond Officer for his or¬ 
ganization is entitled to 
display this two-color cer¬ 
tificate of identification 
and the Treasury's appre¬ 
ciation of his service. 



OFFICIAL COMMENDATION- 

A red-white-and-blue cer¬ 
tificate of commendation 
by the U. S. Treasury for 
every company operating 
the payroll savings plan. 
You can display it proud¬ 
ly, and it will remind peo¬ 
ple of the importance of the program. 


THE PEACETIME PAYROLL 
SAVINGS PLAN- 

A booklet, pub¬ 
lished for key executives by 
the Treasury Department, 
containing helpful sugges¬ 
tions on the conduct of your 
payroll savings plan for 
U.S. Savings Bonds. 




Are You Using These Booklets? 


If you're not already using these helps to a healthy future, get in touch with 
your State Director of the Treasury Department Savings Bonds Division. And 
by all means keep up your payroll savings plan. It's a powerful weapon 
for the maintenance of a strong, secure economy — today and tomorrow! 


The Treasury Dipart merit ackmutei^ges ixilh appreciation the publication of this message by 


COMMUNICATIONS 


Thu is an efidal U. S. Treasury aJrertisement prepared under the auspices of the Treasury Department and the Advertising Council 
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Remember the cry stal detector in the first radios — hunting 
for the right spot with a cat's vs hisker? For years the detector 
lay discarded in favor of the vacuum tube. But when micro- 
waves came, and with them the need to convert minute 
energy to ampUfiable frequencies, a Bell Laboratories' scien¬ 
tist thought back to the old cry^stal. 

Silicon of controlled composition, he discovered, e.xcelled 
as a microw^ave detector. U alike the old-style natural cr)'stals, 
it was predictable in performance, stable in service. From 
1934 to Pearl Harbor, the Laboratories developed silicon 
units to serve microwave research wLerever needed. 


Then Radar arrived. The silicon cr>'stal came into its 
owm, and found applicarion in long-distance microwave 
Radiir. Working with American and British colleagues, the 
Laboratories rapidly perfected a unit w^hich the VVestem 
Electric Company produced in thousands. It became the 
standard microwave detector. 

Crystal detectors are destined to play a big role in electric 
circuits of the future. The)‘ will have an important part in 
Bell Svstem microw^ave radio relay systems. In various 
forms, they mav reappear in radio sets. Here again Bell 
Laboratories* research has furthered the communication art. 


BELL TELEPHONE LABORATORIES 



EXPLORING AND INVENTING. DEVISING AND PERFECT?NG FOR CONTINUED ECONOMIES AND IMPROVEMENTS IN TELEPHONE SERVICE 













to carry the Bulk Load of R-F and l-F Amplifi¬ 
cation for the Radio Receiver Industry 

Announcement of Raytheon types 6BD6 and 12BD6 makes available two 
new miniature cathode-tvpe R-F amplifier tubes designed to perform the 
specific tasks done by the bulkier or obsolescent scries of types such as 
the 6D6, 6LTG, 6K7, 6SK7, 12SK7GT, etc. Equivalent to types 6SK7 
and 12SK75 the miniature types 6BD6 and 12BD6 employ characteristics 
which have been carefully tailored for almost twenty years by tube 
designers in cooperation with receiver designers to exhibit advantages 
not so well offered by ^'bigh Gm” types. These new types offer: 


1. A very desirable and practical 
remote cut-off characterislic. 

2. Acceptable zero-bias Of>eralion 
without cathode resistors. 

3. A proper charac I eristic for oprra- 
lion with or without series .screen- 
dropping resistor. 

4. Productionof maximum economi¬ 
cally useable stable stage gain 
(regardless, of Gm) at radio and 
intermediate frequencies. 

5. A proper balance of Gm. Rp^ and 
Cgp to permit operation at maxi¬ 
mum gain without cost of ^'thrott¬ 
ling back ' to insure stability. 

6. A tuln^ design yielding high uni¬ 
formity and minimum rejections 
in tube and receiver manufacture. 

7. Utilization of conventional stand¬ 
ard l-F transformers embodying 


all the experience and minutiae 
of cost-reducing and produotion- 
expediling detail resuUing from 
years of collective engineering 
effort. 

8. Savings on engineering and pro¬ 
duction costs. 

9. A small size version of the worlds 
most popular cathode-type ampli¬ 
fier tubes. 

10. Raytheon dependable quality. 


RAYTHEON 


DESCRIPTIVE DATA 

BULB: Gloss T-5 1/2 BASE; Mioiafure Button 7-Pin 
6BD6 12BD6 

Keater 6.3 12.6 woits 

Heater CuTrenl: G.3 0.15 ampere 

Inferateclrode Capacitances (with 
Grid !o Plate: .004 uuf max. 

Input: 4.3 uuf 

Output; 5.0 uuf 

CHARACTERISTICS 

Operating Condillons: 

Eb Ec2 Ecf 


1DC volts 
250 VO Sis 
25G volts 


100 volts 
100 volts 
100 volts 


-1.0 vott 
—3-0 vofts 
—35 vofts 


Sxce/lence In S/ec/icn^ 

RAYTHEON MANUFACTURING COMPANY 
RADIO RECEIVING TUBE DIVISION 
Newton, Mass. • Chicago • los Angeles 


Gm 

umhos 


Rp 

megohms 


2350 0.12 

2000 0.7 

10 (appro*.) 


/ 
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LATERAL DISC RECORDING 
At The Naval Research Laboratory 


The production and use of good- 
quality sound recordings materially 
aided several of the wartime research 
and development projects at the Naval 
Research Laboratory'. 

Various program sources are used 
at NRL. These include speech (dia¬ 
log); music; sound effects, i.e. nat¬ 
ural and artificial sounds occurring 
directly in the audible band and aliso 
supersonic sounds which are produced 
in the audible band with the aid of a 
local oscillator; and, finally, zdbra- 
tional phenomena, which include test 
frequencies used in the evaluation of 
disc recorders and reproducers as well 
as material which is recorded tor 
analysis studies. 

Types of Records Produced at NRL 

Many ty'pes of records were pro¬ 
duced by the NRL recording labora¬ 
tory during the last two years. On a 
volume-released basis, beginning with 
the largest volume, the records were 
for; demonstration, training, test, 
spectrum analysis, equipment tests, 
naval ceremonies and conferences. 

?. Demonsfrafion Records 

These records contained explanatory 
speech with sound efi'ects and were 
used to shozo-off a particular set of 
data relating to the performance of 
sonar, radar, or radio equipment to 
p^ple not familiar with the exact per¬ 
formance of such equipment. 

2. Training Records 

These also contained speech and 


The optfiions and assertiofis cantained 
herein are those of the author and are 
not to be construed as official or reflect¬ 
ing the zdezcs of the Nazy Depart men I 
or the )urz^! serzdce at large. 


Description of NRL Recording System Facilities and 
Performances, with Details on Modifications Made on 
Commercial Equipment Used in System. 


by ALAN T. CAMPBELL 

Recording and Audio-Facilities Engineer 

Formerly, Associate Radio Engineer, Sound Division, Naval Research Laboratory 


Figure 1 

The dual-channel recording installation, showing the push-button control panel, volume indicators, and 

traps used for thread collection. 
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Figure 3 

A view of the two speech input bays witt 
associated measuring equipments 



Figure 4 

The SculU recording machine. 


Figure 5 

The recording bay which contains p<iwer ampli¬ 
fiers for driving the recording heads, etc. 



>Mund etfects and were difectea to per- 
^ormd of the Fleet whd used the ma¬ 
terial to help them in their uoder- 
-standing of the theory, operation and 
inaintenance ot new ^onar. radar, and 
radio equipments. 

3. Tesf Records 

These were used in the evaluation 
of the frequency characteristic:' and 
iaherent distortion.^ of disc recording 
heads and disc reproducers. The dii^s 
contained test frequencies (or tones) 
consisting of sine waves in the 5tJ to 
10,000'Cps band. 

4. Spectrum >lno/ysi's Records 

These contained any mechanical or 
electrical vibrationai phenomena with 
components within the 50 to 10.000-cps 
band.. If mechanical, a .suitable trans¬ 
ducer was employed so that an elec¬ 
trical variation could be obtained for 
suppl}dng the recording chantiel 

5. Equipmenf Test Records 

These records contained spoken 
word lists used in making intelligi¬ 
bility studies in connection with voice 
tran>niissions through radio channels 
in which volume compression, volume 
limiting, peak clipping, etc., could be 
introduced. These same records, of 
course, could be used for intelligibility 
or articulation tests involving the 
transmission of speech through any 
type of channel. 

6. Naval Ceremonies 

Naval ceremonies and other events 
of historic interest to the Laboratory 
were recorded and filed for future ref¬ 
erence. 

7. Conference Recordings 

These contained recordings of five 
to thirty persons taking part in tech¬ 


nical discu>5ions. In general, these 
records contained only dialog material. 

Equipmenf 

In the spring ot 1942, the recording 
equipment on hand consisted of two 
portable recorders^ one preamplifier^ 
and one ainplifier’ in a portable carry¬ 
ing case. Two unmounted preamplifi¬ 
ers* with rectifier, and one unmounted 
line amplifier* were available but were 
not used with the fK>rtable recording 
equipment. This reciarding equipment 
was used both for field work and local 
recording and therefore seemed to be 
always in a state of flux between being 
set-up or packed for field trips. 

When the author became officially 
attached to the Laboratory, early in 
1944,' it was decided to set up perma¬ 
nent disc-recording facilities iiicluding 
a small speech studio and proper play¬ 
back equipment, with mixing and 
monitoring facilities. As a step in this 
direction a consolette,' two transcrip¬ 
tion® turntables and two loudspeakers* 
were placed on order. Later, portable 
speech input equipment^^" was ordered 
for remote pick-ups where one or more 
microphone.s would be employed. 
About this time a recording amplifier, 
utilizing two 845 tubes in the output 
stage, for driving the recording 
headsT was designed, constructed and 
placed in service with two recording 
machines2\ Later, the two turntables* 
and a room used as a speech studio 
were integrated with the console’ so as 


I , 1 , spresto 6N, 40A and 85 types, respec¬ 
tively. 

E, i04 and 105 types, respectively. 

^■®'^RCA 76-B2. 70-Cl and 64-B types, re¬ 
spectively. 

=nV. E. 22D type. 

ii.ispresto 1-C and 6-X types, resf>ectivcly. 

II, n..4ii\v. E. I20B, 104B and 121A types, 
respectively. 


Figure 2 

The plmyhack turnublet and mixing coniole. Note the cueing speaker mounted beneath the record rack. 
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to provide dialog and dubbing facilities 
lor the dual recording channel.^* 

Figure 1 shows the dual recording- 
unit'*^ installation; Figure 2 the play¬ 
back turntables and mixing facilities. 
Two speech input bays were later in¬ 
stalled using three preamplifiers/’^ one 
program amplifier/*, one line ampli- 
her.'*^ two modified arnplifiers^” for 
monitor and turntable cueing, and a 
limiting amplifier. ' The mixing facili¬ 
ties also included vu meters.’' and a 
fjatch bay consisting of six double 
for a total ot 144 positions. Also 
included in these bays were a trans¬ 
mission njeasuring set^ ayd an oscil¬ 
lator’** which covers the 2 to 70,0()0-cps 
hand. (An output coil was installed in 
ihr oscillator to provide afi ungrounded 
source for the gain-set.) It was thus 
possible to measure rapid gain versus 
frequency characteristics from a 
single-operating position as the inputs 
and outputs of all speech input equip¬ 
ment, including those of the con- 


inachine (see Figure 1 ) insuring a 
non-clogged line at all times. 

As the recording laboratory had to 
furnish the entire laboratory with 
recording services, wire line facilities 
were provided. A twenty-pair tele¬ 
phone cable was installed between the 
speech input bays of the recording 
laboratory and the telephone swatch- 
board room. Sixteen of these pairs 
were permanently connected through 
the local underground telephone cables 
and terminated in positions frequently 
used as source positions for recording. 
The remaining four pair were kept as 
spares and tied-in when needed, again 
through telephone cable, to locations 
which could not be reached by the six¬ 
teen permanent lines. Two pair were 
provided to each remote location, one 


solette, appear in this jack hay. 

A third disc ' recording machine^”"* 
was placed in service in January 1946 
to provide a second channel and also 
to furnish precision means for making 
masters for processing: Figure 4. 

In Figure 5 appears the recording 
bay wuth, from top to bottom: broad¬ 
cast and short-wave receiver (Navy 
model RBO), W. E. 124E Upe ampli¬ 
fier for driving the recording head 
associated with the disc recording ma- 
chine,“^‘ patch bay of 48 positions. 


E. 124 and 1126A typts, rtsp«- 


tively. 

B«4| 910-F and 6-D types, respec- 

tieety. 

“^Hewlett-Packard 202-DR tyfic. 

Scally tyoe. 

^Sp-encer Turbine Co. industrial vacuum 

cleaner. 


panel containing an assortment of vari¬ 
able pads plus bridging and isolation 
coils, recording amplifier for the ini¬ 
tially installed dual-channer’" with 
power supply, and lastly a low'-voltage 
rectifier used as a trickle-charger for 
the six-volt storage battery which sup¬ 
plied power for the local order wire 
facilities, relay control circuits, and 
signal light circuits. This recording 
bay was connected through six tie-lines 
to the speech input bays already men¬ 
tioned. 

The vacuum system, used to remove 
the thread or chip while recording, 
was conventional. The vacuum pro¬ 
ducer/^ rated at 2 hp, was of the belt- 
drive type designed for continuous 
operation. The thread was collected in 
a simple water-trap at each recording 



Figure 6 

Gain versui^ frequency characteristics of mixing console before and after modiheation. The resonance 
shown in the upper curve occurred at about 25 kc. 


Figure 7 

A view of the new left end plate iostaJled on the remote speech- 
input equipment. 


Figure 8 

-A right end view' of the remote speech input equipment, showing 
the double and single jack positions as well as the new terminal 
block and power connector. 
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Figure 9 

An inside view of the S-position low-levei mixer. 





Figure 10 

The 5-position mixer as used with the remote speech-input 
equipment. 


being used as the program pair and 
the other for order wire or cue back 
facilities. These lines are not only 
used to supply program material to the 
recording laboratory;, but are often 
used for playback to remote positions. 

No equalizers were used on the pro¬ 
gram circuits, although the longer 
lines were fed and terminated at 150 
ohms. The shorter lines were operated 
at 600 ohms. In all cases the Ic)op tests 
indicated that the response was better 
than 0.25 db from 40 to 10,000 cps 
and was down only 0.5 db at 15,000 
cps. 

The adaptability of the speech input 
system for use in the broadcast field 
was demonstrated by the release of 
tlrirt)'-five weekly glee-club programs, 
using local Na^w talent, and a few 
special events broadcasts over WWDC, 
Washington. D. C. These programs 
wxre picked up in the Naval Chapel 
and fed through local telephone cable 
to the recording laboratory which 
functioned as a master-control posi¬ 


tion, furnishing off-tlie-air cue, line 
cue, or operational information to the 
remote engineer. The program was 
then fed through about 11 miles of 
non-loaded telephone cable (no repeat¬ 
ers) to the speech input facilities of 
WWDC. 

Equipment C/taracferisfics and 
Modifications 

Some of the commercially-built 
equipment used was modified to better 
adapt it for use in this recording sys¬ 
tem. 

The console' previously referred to 
was altered to give a flatter gain 
versus frequency characteristic as 
shown by comparing curves A and B 
of Figure 6. Although the original 
response was within the manufactur¬ 
er’s specification.s from 30 to 15,000 
cps, the sharp resonance which oc¬ 
curred outside the audible band, i.e., 
at about 25 kilocycles, produced con¬ 
siderable audible distortion wdthin the 
pass band, as demonstrated by several 


listening tests made just before and 
after the final modification. The 
changes involved substituting a simple 
RC series network across the second¬ 
ary terminals of the driver transformer 
in the program amplifier, for the 
capacitor originally across the primary 
terminals. 

This console was also changed oper¬ 
ationally since channels 1 and 2 were 
for the low-level disc reproducers. 
This change necessitated modifying 
the studio relay circuits so that all 
studio A functions would be con¬ 
trolled wdth channel S key, and all 
studio B functions would be controlled 
with channel I key. Normally, studio 
A functions were associated with 
channels I and 2 \vhile studio B func¬ 
tions with channels S and 4. It might 
be. mentioned here that although two 
studios were available, only one 
(studio A, a small announce booth) 
could be viewed from the control posi¬ 
tion and was therefore used exclustvelv 
except when a large room was neces¬ 
sary or wdien two studio operation 
l)ecaiiie more desirable. The larger 
studio, B, was operated blind as it is 
on another floor and quite removed 
from the recording laboratory proper. 

The remote equipment'^ was also 
modified by replacing the left end- 
plate with a new one on which were 
mounted Cannon P t>"pe microphone 
receptacles. Figure 7. The right end- 
plate was also replaced and. as shown 
in Figure 8, contained a power recep¬ 
tacle, screw-type terminal board for 
line and order set connections, plus 
line and monitor multiples which ap¬ 
pear on three double-jack positions. 
The original monitor and order set 
circuits available on single jacks were 
retained. A five position low^-level 
mixer was built for use with the re- 


Fijure 11 

A typical recording-head frequency characteristic obtained when cutting lacquer-coated discs. 
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mote unit/*^ a total of eight channels 
for use in conference recording. 

The recording heads^ in use on all 
three recorders were carefully adjust¬ 
ed for proper armature spring pres¬ 
sure and accurate armature position¬ 
ing within the pole structure. Because 
of the large temperature coefficient of 
the damping material no attempt was 
made to modify the high-end irregu¬ 
larities existed in this head; a t>'pical 
frequency characteristic is shown in 
Figure 11. This calibration was ob¬ 
tained by measuring the record light 
pattern as proposed by Buchmann and 
Meyer^ above 1000 cps, and by using 
a calibrated reproducer belovr 10(X) 
cps where, of course, the light 
pattern is difficult to evaluate due to 
its narrow widths at frequencies below 
the turnover frequency. The calibrated 
reproducer method cannot l>e used 
over the entire frequency range due to 
irregular resonances, which occur 
around 6000 cps, when playing back 
an instantaneous lacquer recording 
with a reproducer with an effective 
mass (referred to the stylus tip) as 
large as exists in current commercial 
reproducers. (This effect is often 
called acetate record resonance.^ The 
reproducer used tor the low-end data 
of Figxire 11 was a W. E. 9A (no 
equalization) calibrated by means of a 
\V. E. TRL-100 test record for which 
there is a calibration accurate within 
~ 0.5 db over its frequency range. 

Advance-ball mountings, designed 
by the recording department at the 
USN Underwater Sound Laborator>\ 
New London. Connecticut, were con¬ 
structed in the NRL machine shop 
and installed on all recording heads. 
The use of the advance-ball type of 
recording-head support resulted in 
less vertical flutter and provided a 
more accurate means for adjusting 
and maintaining the proper depth-of- 
cut, than was experienced with the 
spring-loaded, vertical dash-pot type 
of support originally used. 

The recording amplifier earlier men¬ 
tioned was designed to provide the re¬ 
quired power for driving the record¬ 
ing heads, with a margin of power of 
at least 10 db for peak program con¬ 
ditions, and with sufficient gain for 
operation from a -f 8 vu program bus. 
Since a mmmum number of stages 
was desirable, 6L6 beam tetrodes 

(Continued on page 59) 


“Gerhard Biiehmann and Erw’in Meyer, A 
Xtw Opiual Method of Measurement for Phone- 
graph Reccfrdings, E.N.T.. pp. 147*152; 1930. 
(A translation by J. M. Cowan, Jcmr. Aeons. 
Soc. Am., pp. 303-306; October 1940.) 



Figure 12 

Power and frequency characteristics o! the recording ampliher. 
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Figure 13 

Overall-response obtained at 33 1/3 rpm using a lacquer disc and a WE 9A reproducer. 


Figure 14 

Another overall response at 33 1/3 rpm using the RCA 70-Cl reproducer. Note the resonance at 

about 230 cps. 



Figure 15 

Overall-response using the RCA 70-Cl reproducer on a 78 rpm lacquer disc. 
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AACS Radioteletype 
WEATHER TRANSMISSION SYSTEM 


PROBLEMS OF MAINTAINING HEAVV 

traffic load operations, while at the 
same time keeping pace with rapidly 
changing conditions, presented several 
difficulties to operating personnel of 
the Army Airways Communications 
System, AAF, during wartime. 

Point-to-point radio communications 
of the AACS at one time consisted 
entirely of manual transmission. 
While suitable for prewar require¬ 
ments of comparatively light traffic 
loads, manual transmission was unable 
to carry the heavy traffic literally 
throwm at AACS after the outbreak 
of hostilities. This was especially true 
of the nets controlled by the 8th 
AACS Wing, which handled the air 
routes between Miami and Africa. 
The extremely heavy flow of aircraft 
being ferried across the South Atlan¬ 
tic via Miami, Brazil, and Africa 
necessitated quick and positive action 
by AACS to obtain faster communi¬ 
cations. 

Several methcnis were contemplated, 
including automatic c-w tape trans¬ 
mission, and activation of multi- 


Figure 2 

Ridioteletype weath^ intercept station. This is 
not a dual-diversity system. 



Description of Frequency-Shift System, Used by AAF for 
Transmission of Weather Reports, Soon to be Employed 
Commercially. Described also are Methods Used During 
the First Weather Broadcasts by Radioteletype With In¬ 
tercept Receiving Installations at Smaller Airfields. Op¬ 
erational Difficulties of Simplex Systems and Improved 
Results Obtained from Full Duplex Operation are also 
Analyzed. 


by F. VINTON LONG 

Communications Engineerr Aviation Division, Special Projects Dept. 
Westinghouse Electric International Company 


channel c-w circuits. However, lack 
of operating personnel for c-w work, 
and scarcity of frequencies available 
required something better. Therefore, 
experimental installation of the com¬ 
paratively untried frequency - shift 
method of radio-f>rinter operation was 
made at several key points. These 
points included Miami. Florida: Bo- 


rinquen, Puerto Rico ; Albrook, Canal 
Zone; Waller, Trinidad: Atkinson, 
British Guiana; Belem, Brazil; Natal, 
Brazil; and Ascension Island, mid¬ 
way between Brazil and Africa. 

Both simplex and duplex operation 
were attempted, with a forked simplex 
circuit between Borinquen, Waller, 
and Albrook. First results with sim- 


Ftgure 1 

Typical installation ol a radioteletype weather net, including broadcast facility. 
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AITEO Umm MODEL 60S 
MLLTIEELL DIA-CONE SPEAKER 



For those Who want a moderate priced speaker that can provide 
true high quality performance. Here it is—a superb speaker that’s 
surpassed only by the famous .Ailtec Lansing Duplex. Specially de¬ 
signed for limited budgets—Model 603 assures high frequency 
distribution, frequency response and undistorted reception ex¬ 
pected of much higher priced systems. Learn more about the 603. 


MODEL §03— MulSc«n $peaktt3 in^rpofiit a met*! JiE|h fraqnaficy 

and a 15" low frequancy txm cocpted by a fiiadiamciil cfivkllitE net- 
Kuril Id a 3" Volo« coil of «dcewi3« woand aJvmina m ribbon . Write for other details. 


. WQW AVAILABLE 

$8400 


ALTEC 



■KEEP ADVANCING WITH ALTEC LANSING" 
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TAPE FEED 



Fi^nr* 3 

Block diagram of transmitting system used for weather broadcasting. 


piex circuits, and particularly with the 
forked tri-station net were anything 
hue desirable, due to two factors: 
1—Lack of stable h-f oscillator for 
the receiving equipment; 2—poor co¬ 
ordination betiA^een operators at oppo¬ 
site ends of the circuits. 

There was a definite problem of 
maintaining three transmitting and 
three receiving installations exactly 
on a common frequency. It must be 
remembered that any one of the three 
stations could throw on its carrier at 
any time an'd begin transmissions. If 
garbling \vzs encountered through fre¬ 
quency drift at either of the other two 
stations' receivers, no means was avail¬ 
able to ascertain the identity of the 
transmitting station, nor to which sta¬ 


tion the transmitted traffic was des¬ 
tined. It was then almost a certainty 
that in the resulting confusion two sta¬ 
tions would start transmissions simul¬ 
taneously, and blocking of the channel 
would further complicate the matter of 
progressive testing to ascertain the 
trouble. Delays in traffic handling 
rapidly mounted. 

Much better operation was obtained 
with full duplex operation, and the 
majority of circuits now enjoy tliis 
advantage. Operator coordination is 
an easy matter, particularly in band¬ 
changing. Straight simplex operation 
was later worked out, by thorough 
briefing of operating personnel, until 
few outages are now found except 
from interference or actual failure of 


Pigare 4 

Automatic repeating circuit of weather trariGmiision system. 



the equipment used in the system. 

The 8th Wing circuits used 850- 
cycle shifts, i.e. 425 cycles each side 
of the assigned frequency, with car¬ 
rier frequencies ranging from 3,000 to 
19,000 kc. Other Wings (such as the 
North Atlantic) employing low or in¬ 
termediate carrier frequencies used 
shifts of 170 and 340 cycles respec¬ 
tively. 


Diversify Reception 

Diversity reception v/as used with 
rhombic antenna arrays. Receiving 
equipment converted the r-f signals 
into audible tones of 2975 and 2125 
cycles, which were fed through band¬ 
pass filters to reduce extraneous 
noises. Limiter circuits served to keep 
signal strength at a constant level, and 
the two signals were fed into a polar 
relay circuit to give mark and space 
impulses. 

Great difficulty was at first encoun¬ 
tered in finding a suitable h-f oscilla¬ 
tor for the diversity receiving equip¬ 
ment. Several items of equipment were 
tested, including the McRae OscUlatcyr, 
designed by Col. Don C. McRae. At 
the present stage of equipment perfec¬ 
tion, oscillator drift has been cut to 
a minimum and resulting outages 
eliminated. 

Also a source of trouble was a trans¬ 
mitting keying oscillator sufficiently 
stable for constant two-frequency 
operation. At first, two-crystal keyers 
were employed, with the crystals so 
ground that there would be a 850-cycle 
carrier shift between them. An ordin¬ 
ary 255 a polar relay served to con¬ 
nect the mark or space frequency crys¬ 
tal to the transmitter. This method, 
although theoretically suitable for the 
job, was discarded because production¬ 
line crystals available were not suffici¬ 
ently accurate in frequency to give the 
correct shift under all conditions. 
(This, of course, would not hold true 
if, under postwar conditions, accur¬ 
ately ground crystals are obtainable.) 
A single-crystal reactance tube oscil¬ 
lator was substituted, with a 255A re¬ 
lay changing the circuit reactance suf¬ 
ficiently to provide the requisite 850- 
cycle shift of the carrier frequency. 
These keyers are now standard equip¬ 
ment in the 8th Wing. 

Operating personnel u'ere entirely 
untrained for the job, and at first no 
definite operating techniques were em¬ 
ployed. This resulted in great confu¬ 
sion at times, especially on simplex 
or forked simplex circuits. Probably 
the greatest source of circuit outage 
was caused by bandchanging troubles, 
and at first those operations caused 
outages ranging up to several hours. 
Such occasions were always accom- 
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Microphone Cables 

Low Capacitance • Flexible Plastic''Jackets 

Amphenol engineers onnbunce a new line of four microphone 
cables in three sizes and two kinds of plastic jackets. All are of un¬ 
usually low capacitance for their small diameter. They ore designed 
for use by P.A. system installers and service men and for manu¬ 
facturers of ^und equipment, photoelectric devices, home recorders 
and th|gj|mplete range of similar applications—as well as for regular 
studioit^l^ installations. 

These cables ore small in diameter, light in weight and the 
durable plastic jackets remain flexible down to —40^. Standard micro¬ 
phone connectors and cord protectors may be used with any type. 
Amphenol cable numbers 21-120, 21-138 and 21-146 have black vinyl 
jackets. Style 21-147 is the some as 21-138 except it has a polyethylene 
jacket. 'W • * 

The vinyl type jacket is recommended for heavy use in audi¬ 
toriums, outdoors and other places where long lengths ore required and 
where crowds of people may be walking over the cable. Polyethylene 
(21-147) is suitable for home and cocktail lounge applications, where 
the cord may remain in one position for many days, because the ma¬ 
terial is chemically inert and has no effect on v6miishes. See table 
below for complete electrical and physical specifications. 


AMERICAN PHENOLIC CORPORATION 


21-120 


.242'^ltiaB. 




Al Pt»~T£THVLEIE 

17 .US^djant. 


21-133 


21-146 


.195' dia®. 
Black iftiil 


.155" diam. 
Black 


i34Tt«»E0€0PPE! i:36 TIBISED COPPER 


65% COVERAGE 


65% COVERAGE 


POUETaYLENE 
,116'diam. 


POLYETHYLENE 
.080" diant. 


POLYETHYLENE 

.116'dam. 


Microphone Connectors 

Afnphenal mcr^ufactures □ complete line of microphone 
connectors, receptacles end jacks. Connectors are avail¬ 
able in straight, right angle ond feed-through styles. 
Receptacles ore of single hole end mou.nting plate 
types—grounded or insulated. 

Wnfe for compfele information. 


21-147 


.195" dlain. 

Black Polyethirece 


^34 TlffNEB COPPER 
65% COVERAGE 


The World's Largest Sing/e Source of: 


CHICAGO 50. ILLINOIS 
In Canada • Amphenol U/niled ■ Toronto 


COAXIAL CABLES AND CONNEaORS • INDUSTRIAL CONNECTORS, FIHINGS AND CONDUIT - ANHNNAS • RADIO COMPONENTS • PLASTICS FOR EUaROWCS 
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Fiiare 5 

Typical aeiup for a cryital-controlled radioteUtypc receivind syatem. 


panied by lengihy arguments between 
receiving and transmitting operators 
as to where the fault occurred: the 
transmitting men invariably blamed 
the receiving men for inability to set 
their receivers correctly, and the re¬ 
ceiving personnel went to great pains 
to inform the transmitting station that 
their carrier frequency or shift spread 
(supposedly 850 cycles) was not cor¬ 
rect. In the meantime thousands of 
groups of traffic piled up on the cir¬ 
cuit. 

The Wing Operations section, real¬ 
izing that no traffic would be moved 
unless technical operating personnel 
worked together, took steps to simplify 
and standardize operating techniques 
so that all personnel in all stations 
would have one standard procedure to 
go through in handchanging and other 
operations. Also, by this standardiza¬ 
tion. operating personnel cotild t^e 
transferred easily from station to sta¬ 
tion, and all men would understand 
the problems common to both trans¬ 
mitting and receiving personnel. Be¬ 
cause of its high outage factor, band¬ 
changing technique was concentrated 
on. and in some 6 months time, the 
process of bandchanging wa.s reduce<l 
to an average of two minutes or less. 

This technique was quite simple: 
Responsibility was placed on the 


transmitting station personnel to set 
the transmitter squarely on the as¬ 
signed frequency at each band change. 
A standard Signal Corps type 211 
frequency meter, together with a con¬ 
stant-voltage a-c power supply, was 
mounted in a monitor rack. This, to¬ 
gether with an audio oscillatOT and an 
oscilloscope gave the operator positive 
proof that the carrier was on the as¬ 
signed frequency and. sometimes more 
iiUfKjrtant. that the carrier shift spread 
was exactly 850 cycles. Hourly checks, 
with results entered on the station log 
in-ured that the transmitter remained 
in correct adjustment. After respon¬ 
sibility was thus placed on the trans¬ 
mitter operator for correct operation 
of the transmitting end ot the channel, 
the receiving operator was instructed 
to set hi^ receiver at all times on the 
transmitter frequency regardless of 
whether or not he personally believed 
it 00 frequency. An audio amplifier 
was connected to a speaker, which 
monitored the two audio tones supplied 
hy the diversity receiver- to the cou- 

> Hammarlund Suprr-Pru- 

- Wilco-x and Ptcs^ Wirricss type?. 


version and limiter equipment. After 
a little practice, the operators were 
able to instantly tell if the tw'o tones 
were approximately the correct audio 
frequency. Thus a simple method of 
aural monitoring was established. 
Later installation of automatic fre¬ 
quency stabilizing receiving equipment 
further simplified the job of continu¬ 
ous reception. 

Original receiving equipment con¬ 
sisted of two h-LV-h-f receivers", with 
an external h-f oscillator common to 
both. It was necessary to manually re¬ 
tune each time a bandchaiige was 
necessary. These units were later re¬ 
placed with band-switching equipmenr 
which greatly simp!ibed the procedure. 

Complete tape operaTir«n was at first 
unknown. Also on each point-to-point 
circuit, there was a lack ot coordina¬ 
tion between operators on each end 
of the circuit. (Teletype Room per¬ 
sonnel are now under discu>-ioii—as 
differentiated from technical person¬ 
nel stationed at the remote receiving 
and transmitting station sites). If one 
leg (direction) of a duplex circuit was 
in difficulty, the entire circuit ceased 
(Coirhiiiicd on page 52) 
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EIMAC 152T 
POWER TRIODE 


EIMAC 75T 
POWER TRIODE 


HIGH POWER 
LOW PLATE VOLTAGE 


The famous Eimac 75T is now available in both high and 
low amplification factor types (75TH-75TL). These excep¬ 
tionally flexible triodes provide a high power output at low' 
plate voltage, and require a minimum of driving power. 
These Eimac 75T’s are suitable for use as oscillators, ampli¬ 
fiers, or modulators. For example: a pair of 75TL’s in a class-C 
amplifier can easily be operated at 500 watts input with only 
1500 volts on the plate. The required grid driving power 
for the tw'o tubes would be only 12 watts. In a class-B modu¬ 
lator, two 75TL's operated within 1500 plate volts will de¬ 
liver 280 watts of audio powder, suflScient to more than 100 fS 
modulate the above mentioned RF amplifier. 

The Eimac 152T has twice the pow'er handling capacity' 
and twice the transconductance of the 7 5T, but less than tw'ice 
the already low grid-plate capacity'. At 1500 plate volts, 500 
watts input can be run to a single 152TL, or a full kilowatt 
can be run to a pair of 152TL's in a class-C amplifier. For 
class-B audio, a pair of 152TL’s will deliver 560 watts w ith 
1500 plate volts. Eimac 152T's are also available in high and 
low amplification factor versions. Literature giving full 
technical information on these triodes available now\ Write 
today, or contact your nearest Eimac representative. 


OF 
IN ANY 



IITEL-McCULLOUGH, INC., 1245 -F Sgn Mateo Ave., San Bruno, CalK. 

Plant Locoltd at San Bruno, California 

iKpori Agonts: Fraxar and Hanion, 301 Cloy Stroct, San Francisco 11, Colifomta, U.S.A. 


CALL IN AN EIMAC REPRESENTATIVE FOR INFORMATION 


ROYAL J. HIGGINS (W9AIO), 600 S. 

Michigan Ave., Room 818, Chicago 5, 
Illinois. Phone: Harrison 5948. 

VERNER O. JENSEN, Verner O. Jensen 
Company, 2616 Second Ave,, Seattle 1, 
Washington. Phone: Elliott 6871 

M. B. PATTERSON (W5CI) Patterson & 
Company, 1124 Irwin Keasler Bldg., 
Dallas 1, Texas. Phone: Central 5764. 

ADOLPH SCHWARTZ {W2CN), 220 
Broadway, Room 2210, New York 7, 
New York. Phone: Courtlond 7-0011. 


HERB. B. BECKER (W6Q0}, 1406 So. 
Grand Ave., Los Angeles 15,California. 
Phone; Richmond 6191. 

TIM COAKLEY (W1KKP), 11 Beacon 
St., Boston 8, Massachusetts. Phone: 
Capitol 0050. 

RONALD C. BOWEN, 1886 So. Hum¬ 
boldt St., Denver 10, Colorado, Phone: 
Spruce 9468. 

JAMES MILLAR ASSOCIATES, J. E. 
Joyner, Jr.(W4TO) 1000 Peachtree St.. 
N. E., Atlanta, Georgia. 













Figure 1 

Front view of transmitter cabinet, whicfa is 80'^ 
high % 50'^ wide by 2AZ deep. 


Figure 2 (below) 

Front view sbowing modulator in place. Note 
the vertical ronstmction and Individual ihields 
to prevent interaction. 


Figure 3 fbelovk,, extreme right) 
Transmitter with raodulator unit swung out. 



Experimental 88 to 108-mc 


Transmitter Features Armstrong Phase-Shift System Mod¬ 
ulator, With Center Frequency of Carrier Directly Con¬ 
trolled by Crystal for Stability. 


U'BEK the 88 TO lOS-MC RAND WES 

allocated to f-m broadcasting, quite a 
few problems faced the transmitter de¬ 
signer. These included v-h-f power 
tubes, stability control, frequency mul¬ 
tiplication, etc. 

For our 250-\vatt basic-transmitter 
unit, we chose a modulator using the 
Armstrong phase shift system. This 
system offered several advantages; 
stability, low' distortion and low-noise 
level. The center frequency of the 
emitted carrier is directly controlled 
by a crystal oscillator, thus assuring 
stabilit\'. Lovv distortion may be 
acineved, too, since this is a direct 
function of the frequency multiplica¬ 
tion of the initial phase shift, maxi¬ 
mum distortion <jccurring at the low¬ 
est modulating frequency and becom¬ 
ing negligible as the audio frequency 
is increased. This distortion is intro¬ 
duced at large values of phase-shift 
voltage, and is largely third harmonic. 
Odd harmonic distortion is also pres¬ 
ent due to certain undesired but un- 

Figure 4 

Rear constroctton of transmitter. At tbe bottom 
iz the power amplifier and hidb-voltage power 
supply. The driver sta^e for the amplifier is 
above the power supply, while the power ampli¬ 
fier i« at top of cabinet. 



by J. H. MARTIN 

Development Engineer 
Canadian Marconi Company 


avoidable phase shifts occurring in 
the band-pass transformers. 

Power-Ampfifier Tubes 

Selection of the power amplifier 
tubes was limited to pentode and 
tetrode t>pes because of their low- 
driving power requirements. The 
types chosen were Eimac tetrodes, 4- 
125As. This choice was made mainly 
because neutralization of tetrodes is 
simpler than for pentodes. Neutraliza¬ 
tion was achieved by tuning the in¬ 
ductance of the screens to ground by 
means of a spHt-stator capacitor, thus 
insuring ihat the screens would be at 
r-f ground potential. This method was 



found to be effective, simple to adjust 
and, most important, eliminated the 
usual difficult mechanical probfems 
which arise when conventional cross- 
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250-WATT F-M BROADCAST TRANSMITTER 



Figure 5 

Circuit of modulator unit. 
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PU«r« 6 

Simplified •ketches of modofation aysteoi. 





200 KC AUDIO 
INPUT INPUT 


neutralized circuits are employed. 
The plate and grid tanks were of the 
distributed constant type. 

With a view to possible use of the 
modulator unit in other types of 
equipment, k was decided to carry the 
frequency multiplication up to only 
one-third of the carrier frequency. An 
additional tripler stage was according¬ 
ly installed, this stage also serving as 
the driver for the power amplifier. 
The driving powder required for the 4- 
125As being approximately ten watts, 
the double-pentode S29B was elected. 
The grid circuit, using a lumped para¬ 
meter tank, w'as coupled to the modu¬ 
lator by means of a low impedance 
link. A distributed constant tank was 
used in the plate circuit and the out¬ 
put coupled to the power amplifier 
grid circuit through a second low im¬ 
pedance link. Conventional cross-neu¬ 
tralization was used in the tripler 
stage to improve plate efficiency, but 
since it is not critical, adjustment was 
mtt provided. 

Modalafor Feofures 

The major consideration in the de¬ 
sign of the modulator is the amount of 
multiplication of the original phase 
>luft and the method by which it is to 


be attained. In a balanced modulator 
the phase shift is proportional to the 
modulating voltage. How^ever, as is 
well known from the literature, to 
produce the same side-band energy 
distribution as for frequency modula¬ 
tion, the phase shift must be inversely 
proportional to the modulating fre¬ 
quency. Thus it follows that the max¬ 
imum phase shift occurs at the lowest 
modulating frequency. For distortion¬ 
less modulation the phase shift must 
be directly proportional to the modu¬ 
lating voltage. This latter condition 
will be fulfilled only in the region 
where the tangent of the phase shift 
angle and ^e angle are equal. Hence 
as a practical limit, the initial phase 
shift should be limited to a maximum 
of 0.2 radians. The multiplication 
necessary is therefore a function of the 
lowest audio frequency to be trans¬ 
mitted. At the start of the develop¬ 
ment, specifications were based on an 
audio frequency range of from 30 to 
15.000 cycles. Then to produce a final 
frequency deviation of 75 kc, which is 
equivalent to a phase shift of 2500 
radians at 30 cycles, a multiplication 
of 12,500 is required to limit the ini¬ 
tial phase shift to 0.2 radians. The 
multiplication factor actually used is 


11,664 and the phase shift at 30 cycles 
for 100% modulation is therefore 
0.214 radians. 

In the crystal oscillator (200 kc} a 
6J5 was used in a conventional cir¬ 
cuit. !^nce the final carrier frequency 
does not depend on this unit, the crys¬ 
tal is not critical as to accuracy ; it is, 
however, of the low-drift, CT cut. A 
6SJ7 buffer amplifier, lightly coupled 
to the oscillator, contains in its output 
circuit a resistance capacity network to 
produce the two voltages in phase 
quadrature required to drive the mod¬ 
ulator grids. 

A three-stage push-pull amplifier 
using 6J5s forms the audio section. 
The input tPMisformer matches a 600- 
ohm balanced line to the grids or the 
first pair of 6J5s, and on the secondary 
side is a resistance-capacity 75 micro¬ 
second pre-emphasis network. Each 
side of the amplifier drives tw^o modu¬ 
lator tubes. To obtain the necessary 
inverse relationship between modulat¬ 
ing voltage and frequency, a corrector 
network was placed at the end of the 
amplifier. A 0.25-mfd capacitor con¬ 
nected from each modulator screen to 
ground made up the capacitive sec¬ 
tion, and also served as an r-f screen 
bypass. Placing the network af this 
point in the circuit enabled all stages 
of the audio system to be operated at 
reasonably high levels, resulting in a 
lower noise level. 

Each of the modulator and multi¬ 
plier sections uses two 6SK7s as itichT 
ulators. In operation, one of the 2CH)-' 
kc voltages is applied to the control 
grids of one set of tubes in each pair 
of modulators, the other voltage to the 
control grids of the other set of tubes. 
The plates of the tubes of each modu¬ 
lator are parallel connected, the plate 
loads being double-tuned band-pass 
transformers. Referring to the vector 
diagrams, (Figure 6), we find that .-I 
is the voltage developed across the 
load due to tube A, B the voltage due 
to tube B. These combine vectorially 
to produce the resultant R, which 
therefore represents the condition with 
no modulation. If now a modulating 
voltage is applied to the modulator 
screens, connected as shown in the 
diagram, the outputs of the modulators 
will be varied. If at one instant the 
5 CE£en of tube A or modulator 1 is be¬ 
ing driven more positive, the output 
of A will increase. Simultaneously 
the output of tube B will decrease. 
Hence, as we note from the vector, 
the phase of the resultant will be :ul- 

(Conh'ifac’if on page -14) 
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iVeic Program Distribution Systems Make Rail Travel 
More Pleasant; Will Increase Passenger Traffic! 

Systems Produced by Pioneers in Quality Sound Repro¬ 
duction^ Communications and Television 


]\^usic no^r brings its magic to the railway passen¬ 
ger — and gives railroads another tool ^\dth which to sell 
travel by rail! 

In announcing the first modern electronic program dis¬ 
tribution systems for railroads, the Farnsworth Television 
& Radio Corporation takes a logical step forward. Knowm 
for its superlative phonograph-radios, including The Cape- 
hart. for its pioneering in the fields of tonal reproduction, 
television and other forms of electronics, Farnsworth now 
extends its engineering knowledge and manufacturing skill 
to the field of passenger entertainment. 

These new systems mill meet the varying tastes of passen¬ 
gers and the specific operating conditions of individual 
roads. Based upon the knomledge secured from railroad- 
conducted surveys, the most complete Farnsmorth system 
provides four channels for individual selection: one for class¬ 
ical and one for popular music; a third for radio programs; 
and a fourth for train announcements and travel talks. More 
simplified Farnsworth Systems are also available. 

Farnsworth engineering has met and overcome the prob¬ 
lems peculiar to pleasing sound reproduction in passenger 
cars, including the need for uniform, low-level distribution 
and automatic compensation for var>ung ambient noise levels. 

With these comprehensive, flexible systems, railroads can 
nom' provide passengers with the same standard of enter¬ 
tainment and comfort they expect in their owti homes. 
Farnsworth Television & Radio Corporation, Fort Wayne 1, 
Indiana. 


MAKERS OF 


THE CAPEHART • THE PANAMUSE BVCAPEHAKT 

Other Products /nc/ude; Farnsworth Radio and Tolwision Rocoivort and TransmiHors • Aircraft Radio Equipaicnt • Farnsworth Tolovisien Tubos 
Halstead Mobile Communkatiens and Troffic Control Systems for Roil and Highway • The Farnsworth Phonograph-Radio 
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DIRECT 


WOtXn^TOft UNiT 



114.4-V4Q.a KC 


572-70.4 KC 


Fiitire 1 

Blcick dtnir^ifi of an f-m exciter unit empfoyicLl an input capacitance modoUtor and a phase- 
discriminsldr center-frequency control. 

iComrtesy FTR) 


Continuing our analysis of direct 
f-m transmitters, let us now study an 
f-m exciter employing an input cap' 
acitance type of ^lodulator (also 
called tile miiler effect) and a phase 
discriminator for center frequency 
control, Figure 1. The modulator unit, 
enclosed in a dotted line, consists of 
three tubes, a 6AB7 modulator, a 
12J5 oscillator, and a 6AB7 buffer. 
It operates at a frequency’of 3.66 to 
4.5 me. 

We note that a small amount of r-f 
is taken off at the buffer output and 
passed through a series of dividers 
and buffers. It is divided by 256 to 


obtain a carrier frequency of between 
14.3 to 17.6 kc. Inasmuch as at 3.66 
to 4.5 me the deviation has to be 
about ±3.1 kc, to obtain a 75-kc de¬ 
viation in the 100 -me band, the devia¬ 
tion at 14.3 to 17,6 kc will be about 
12 cycles. With that small a deviation 
tlie phase discriminator, in combina¬ 
tion with a low pass til ter, wiH oper¬ 
ate very satisfactorily for carrier- 
frequency control. 

The crystal operates between 114.4 
and 140,8 kc. This is divided by S to 
obtain a frequency which is the same 
as tlte divided modulated oscillator 
frequency. A 12H6 is used as the 


phase discriminator. Its output, after 
passing through a low-pass niter to 
prevent any demodulation of the audio 
signal, is fed into the miller-effect 
tube for frequency control. 

The circuit diagram of the modula¬ 
tor unit is shown in Figure 2. The 
12J5 tube is used as an ordinary 
Hartley oscillator with a 6AB7 tube 
as the modulator. Modulation is ef¬ 
fected by reflection of the effective 
capacitive variation in the grid circuit 
of this tube which is connected across 
the oscillator tiined circuit. The 
capacitive change is proportional to 
the total voltage on the modulator tube 
grid. The total voltage is the sum 
of the program audio-frequency in¬ 
put plus the regulation voltage ob¬ 
tained from the phase discrimmator. 
Thus the modulator not only varies 
the frequency of the transmitted sig¬ 
nal but is also used to adjust the cen¬ 
ter operating frequency. It will be 
noted that a capacitor has been 
shunted from plate to grid of the mod¬ 
ulator tube. This tends to increase 
the input capacitance of the tube.^ To 
obtain a fixed-frequency swing for a 
given change in input capacitance, as 
the oscillator capacitance is changed to 
cover the frequency band, an adjustable 
capacitance _ is used to couple the 
modulator to the oscillator. To re¬ 
duce the r-f signal on the modulator 
grid, the capacitance is coupled across 
only a portion of the tank inductance. 

lo Figure 3 is shown a schematic 
diagram of a center-frequency control 
unit using the phase discriminator. 
This circuit follows the block diagram 
presented in Figure 1. 

Figure 4 shows a picture of the 
control unit and modulator unit. The 
modulator unit is built on a separate 
small chassis and is removable from 
the main control chassis. The picture 
illustrates how the modulator is fas¬ 
tened on the chassis. 

Transffl/ffers Using Phase-Ofscriminafor 
Confrof 

At the output of the exciter unit pre¬ 
viously discussed there is available a 
frequency-modulated wave at a carrier 


'N. Marchand, Direct F-M Modulators, Coh- 
mjNiC-\Tross; April, 1946. 


Figure 2 

Circuit of ioput-capacitance oaodEjlator unit employing a 12J5 and two i6AB7s. 
_ FTR)t 


rn-cu 
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TRANSMITTERS 


F - M 



Filnre 3 

Circuit of a center-frequency control unit usia£ a phase discriminator in the control circuit. 


(^Courtesy FTR) 


frequency between 3.66 and 4.5 me. 
To transmit in the 100-me f-ni broad¬ 
cast band it has to be multiplied with 
a factor of 24. The unit which ac¬ 
complishes. this is a 7-tube unit that 
has enough power amplification to de¬ 
liver an output of 250 watts between 
88 and 108 me. The unit, called the 
intermediate-power amplifier and 
multiplier, can be used alone when a 
transmitter of only 250 watts is de¬ 
sired. 

A simplified schematic of such a 
unit appears in Figure 5. It employs 
tliree 1614s, single ended for the 
lower power stages^ each a doubler, 
and is followed by two 815s, the first 
of which is a tripler, the second a 
buffer. Each of the 815s is hooked 
up as a balanced amplifier. Trans¬ 
former coupling is used to go from 
single ended to push puli. The final 
stage of the intermediate power-ampli¬ 
fier unit consists of two 4-250As in 
push-pull. The output from Jdiese two 
tubes is used as driver power for the 
pow'cr-amplifier stages. 

Push-Puff Stages 

Two 7C26s in push pull are used 
for the power amplifier stage in a 
1-kw transmitter. The 3-kw trans¬ 
mitter is identical except that the 
plate voltage on the tubes is raised 
from 2,000 to 3,000 volts. However, 
in line with the RMA recommenda¬ 
tions, the primary power of the l-kw 

^Instructor in Graduate Electric^ En¬ 
gineering courses, Colun^a University. 


Part IX of Series, Analyzing F-M Transmitter Design, 
Offers a Discussion of Input Capacitance, Phase-Discrim¬ 
inator Exciter and Pulse-Control Exciter Units. 


by N. MARCHAND* 

Consulting Enginoer 
Lowenherz Development Company 



Figure 4 _ 

An input-upacitance modulator mounted in a phase-discriminator control ehassia. The modulator is 
mounted on a separate chassis and is removable. 

{Courtesy FTR) 
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transmiuer Is obtained trom a 
pha:>e 220-voIt source, while the 3-kw 
unit operates from a 3-ph3se, 220-volt 
source. 

A block diagram tor a 20- or 50- 
kilowatt phase-discriminator control 
transmitter is shown in Figure 6. A 
crystal oscillator at l/^68th of the as- 
si,gned frequency is used to supply the 
standard frequency with which the 
LHjtput of the modulated oscillator is 
conipare^J in the phase discriminator. 

The power amplifier stages follotv 
the multipliers and intermediate pow'er 
amplifier; Figure 7 (^Fkw trans¬ 

mitter). The first pair of tubes, two 
7C26s, will yield an output of 1 kw. 
These are in a conventional grounded- 
cathode circuit with transmission 
line tuning of the plate and grid cir¬ 
cuits. Following this stage is a pair 
of 7C27s in a grounded-grid circuit. 


In this manner it is possible to utilize 
some of the power output of the 7C26 
tubes.* The two 7C27s deliver 10 kw 
of power to four 3X250C)A3 tulies. 
These tubes are hooked up in two 
parallel pairs, each pair con:aisting of 
a push-pull circuit. The circuit used 
here is also of the grounded grid type 
so that some of the power available 
at the output of the 7C27s can l)e 
used in the output to the antenna. The 
antenna coupling is a balanced con¬ 
verter used to couple the push-pull 
output stage to an unbalanced trans¬ 
mission line.'* 

Constructional and Electrical 
Transmitter Chaacterisfics 

In the 50-kw' transmitter, two D-16s 


are used in the final stage instead of 
four 3X25(X>A3 tubes. Whereas in 
all of the lower power transmitters 
air cooling is used, w'ater cooling is 
used in the 50-kw transmitter. 

The f-ni noise present in the trans¬ 
mitted wave from these transmitters, 
measured under nonikal broadtKisi con¬ 
ditions, is -65 db below full carrier 
conditions. The 10-kw iransmitier re¬ 
quires 24.5 kva for full power output, 
the 20-kw transmitter 45 kva and the 
50-kw 100 kva. 

A 3-kw transmitter u-ing pulsu 
control of center frequency is shewn 

Part One of this paper, COkiULKiCA- 
TTONs; Austist. 1945. 

Marchand, T'ranjTmj'jftm Liitr ComPtrsion 
Tramjform^^rj, Electronics; Dec., 1944. 


Figure 6 

Block diagram of a 20-kw transmitter which employs a 3-kw- and 
a tO-kw dmpli&ur in the driver stages. 

FTRj 


Figure 7 

Simplified circuit of the power amplifier stages of a 20-kw 
transmitter. 

iCowrtfcVy FTR} 


4-3X2500A3 

Final 

AWLlF.t;^ 
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in Figure 9. A 1614 used in an 
electron-coupled oscillator triple^ the 
frequency in its plate circuit. The 
second r-f stage, using an 829, Is a 
push-pull tripler, which is followed by 
a push-pull intermediate amplifier 
stage using another 839. An inverse 
fe^-back loop around the oscillator, 
audio amplifier and modulator is ac- 
complishe^l by means of the feedback 
discriminator using a 6H6. The modu¬ 
lator is of the diode type which is 
said to have less noise than the con¬ 
ventional reactance tube modulator. 
Ill this circuit a 6H6 as a modulator 
is controlled by a 1614 which has a 
modulating signal impressed on the 
grid. 

The modulated oscillator is operated 
at l/9th of the assigned frequency of 
the transmitter. It has l>een found 
that .^^irriple tuned circuits in the multi- 
plit^r Stages provide adequate selec¬ 
tivity without cutting the ^ide bands, 
when modulation is present in this 
frequency region. If frequencies very 
much lower were used, special band¬ 
pass filter^, would have to l)e em¬ 
ployed to provide the necessary band¬ 
width and selectivity. 

The frequency stabilizer uniF con¬ 
tains two plug-in crystal oscillator 
units, either of which may be selected 
by a switch on the front panel of the 
unit. The oscillator uses a 1614 in an 
electron-coupled circuit. The funda¬ 
mental crystal frequency is l/18th of 
the assigned operating frequency 
\\ hereas the output from the oscillator 
is at 1.9th the assigned frequency. 


This is accomplished by tuning the 
plate circuit of the 1614 to the de¬ 
sired frequency. Two 6SA7s are u-ed 
as mixers and phase shifters. A 6SN7, 
used as a multivibrator, is triggered 
bv the beat note between the crystal 


and the modulated oscillator fre¬ 
quencies. A 6H6 is used as the pulse 
discriminator. Each output of the 
pulse discriminator is fed into one 
section of a 6SL7 pulse amplifier- 
(Continuzd on page 35) 


Figure 9 

Circuit dijgram of a 3-kw transmitter usini pulse control of frequency. 

iCouri^xy t^'estingkomse) 
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Figure 2 

Equipment shelf. The units, from left to right, are: transmitter, duplexer, receiver and PPI, A 
indicator and low-voltage power supply?. Unit below the shelf is the antenna control unit. 
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|i 


Figure 1 

Antenna for 100-kw early warning radar. 



A 100-KW 

PORTABLE RADAR TRANSMITTER 


Unit Operating in the,200-mc Region Offers Many Fea¬ 
tures Useful in V-H-F Communications System Design. 


by H. L. LAWRENCE 

Aviation Equipment Engineer, RCA Victor Division 
Radio Corporation of America 


Many unique design features that 
have wide v-h-f applications have been 
included in a recently designed early 
warning radar unit, SCR-602-T6, cov¬ 
ering the 225 to 250-mc band. 

The transmitter unit contains tlie r-£ 
power-oscillator, modulator, high-volt¬ 
age power supply, and a wavemeter for 
frequency measurement. Pulse power 
output (peak power) is 100 kw; aver¬ 
age power output, 40 watts; pulse 
shape, half sine wave (approx.) ; pulse 
length, 1.6 microseconds at base; and 
pulse repetition rate, 60Q cps. 

Primary power at 115 volts, 400- 
cycle a-c and 28 volts d-c is obtained 
from a gasolinc-engine-driven gener¬ 
ator. 

Clrcuif Feafures 

Special radar oscillator tubes, 4C27, 
are used in a grounded-plate circuit. 
The plate structure of this tube is pro¬ 
vided with radiating fins which are 
cooled with an air blast from the 
blower in the transmitter. Oscillation 
frequency is controlled by a variable 
inductance in the grid circuit. Use of 
this variable inductance eliminated 
sliding and rotating contacts in the 
grid-tuning circuit. Sliding and rotat¬ 
ing contacts are a continual source of 
trouble, especially in high-power r-f 
circuits; a variable capacitor across 
the end of a parallel wire line gave 
insufficient range of frequency adjust¬ 
ment because of the low capacitive re¬ 
actance of the oscillator tube grids at 
the operating frequency. 

The variable grid inductance is 
shown in Figures 6 and 7; views are 


of an experimental model. The in¬ 
ductance is a strip of phosphor bronze 
0.0KX' thick and wide. The two 
ends of the inductance loop are at¬ 
tached to an insulator and an adjusting 
screw. The adjusting screw is oper¬ 
ated from the front panel of the trans¬ 
mitter. Figure 6 shows tlie IcMDp in its 
extende<l position, while Figure 7 
shows the loop in its compressed posi¬ 
tion. The fiat strip of bakelite attached 
at the center of the loop increases the 
tuning range by preventing the loop 
from assuming a heart shape when 
compressed, Figure 8. 

Adjustable grid bias is provided by 
a switch. Early tube variations were 
such that a tapped grid resistor was 
found necessary to obtain maximum 
power output. The grid resistor must 
be non-inductive, since grid bias is re¬ 
established tor each r-f pulse, and not 
held over beUveen pulses. 

The cathode circuit is tuned by a 
parallel-wire transmission line. A 
variable capacitor across the tube end 
of the line adjusts the tuning. This 
capacitor is adjustable from the front 


panel. An auxiliary adjustable short¬ 
ing bar was provided to take care of 
extreme differences in tube character¬ 
istics. Adjustment of this shorting 
bar is unnecessary under normal con¬ 
ditions. Bypass capacitors between 
the heater lead and the cathode lead of 
the oscillator tubes have beei: built 
into the ends of the cathode tuning 
line. The heater leads run through 
the cathode-line conductors. 

The output of the oscillator has been 
coupled to the antenna by connecting 
directly onto the cathode line. Oscil- 
!a.tor loading is determined by the posi¬ 
tion of the connections, but the loading 
is not critical and need not be changed 
over the frequency range. The bal¬ 
anced impedance of the cathode circuit 
was converted to an unbalanced im¬ 
pedance of 50 ohms by a quarter-wave 
section of 150-ohm transmission line. 
This converter section is visible in the 
bottom view of the transmitter, Fig¬ 
ure 9. 

The r-f oscillator is plate-modulated 
by a gas-discharge tube pulse-forming 
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Vl-C 

INDUCTOR 



The UTC Vl-C Inductor is on ex- 
clvsive item of tremendous value in 
filter construction. This inductor is 
tunable over a range of + 100 % 
—50% from the nominal value, permit¬ 
ting precise circuit tuning using commer¬ 
cial tolerance capacitors. Standard units 
are available in nominal inductances from 
10 Mhys. to 10 Hys. These units weigh 5 
ounces, measure IV 4 " x 1-7/16" x 1-7/16'* 



HQA 

REACTOR 


These reactors are designed for audio fre¬ 
quency operation with high Q and excellent 
stability. For a typical coil, (.14 Hy.l, induc¬ 
tance varies less than 1 % from .1 to 25 volts 
... Q is 120 at 5,000 cycles . . . hum pickup 
is low (toroidal structure), 70 Mv. per gauss 
at 60 cycles . . . variation in inductance less 
than % % from -60° C. to +85° C. . . . her¬ 
metically sealed in drawn case 1-13/16" 
diameter X 1- 3/16" high ... weight 5 ounces 
• • > available in inductance values from 5 
Mhys. to 2 Hys. 


HQB 

REACTOR 


The are 

similar to the HQA 
but provide higher Q, For a 
typical coil, (.45 Hy.), inductance 
varies less than 1 % with applied 
voltage from .1 to 50 volts . . . hum pick¬ 
up twice that of HQA . . . variation of induc¬ 
tance less than V 3 7o from —50°C- to +85°C- 
^ . Q is 200 at 4000 cycles . . hermetically 

sealed in steel case 1 */■" x 2y»" x 2 V 2 " high 
... 14 ounces . . . available in any induc¬ 
tance value from 5 Mhys. to 12 Hys. 


O o o O 


3 AX EQUALIZER 

The Universal equalizer for broadcast and 
recording service. Provides up to 25 DB ad¬ 
justable aqualization at 25, 50, or 100 cycles 
for low end , and at 4000, 6000, 8000 or 
10,000 cycles at high end. Calibrated controls 
read directly in DB equalization and fre¬ 
quency setting. The insertion loss effected is 
compensated for through special compensat¬ 
ing pads so that insertion loss is constant 
regardless of setting. Rapid change in tone 
color can be obtained with negligible change 
in volume. 


arcu/ar, 




ofh,ve protfucfs 











Figure 3 

Top view of the transmitter unit with the cover removed. The r-f oscillator is in the top compartment. 
A blower and air filter for coolinj^ the equipment appears in the upper left-hand comer. The modulator 
and high-voltage power supply are in the bottom compartment. 


circuit. Pulse energy is accumulated 
by capacitors. These capacitors and a 
17-microhenry inductance form the 
output pulse. A negative pulse having 
an amplitude of approximately 2.700 
volts appears at the primary of a pulse 
output transformer. This pulse is in¬ 
verted and stepped up in voltage by the 
output transformer. 

The r-f output pulse shape is shown 


in Figure 10. The modulator output 
pulse is slightly wider than the r-f 
pulse because of the time consumed in 
startir^ the oscillator for each pulse. 
The starting time of this r-f oscillator 
is approximately 0.4 microsecond. A 
plate-current meter connected in the 
ground lead to the secondary of the 
pulse-output transformer aids in de¬ 
termining the condition of the r-f oscil¬ 


lator tubes. 

The trigger pulse for the gas modu¬ 
lator tube is obtained from a sp>ecially- 
designed blocking oscillator. The cir¬ 
cuit constants and components of this 
oscillator were chosen to obtain good 
frequency stabilitv' with temperature, 
voltage, and tube changes. The con¬ 
stants of the feedback transformer have 
a major effect on frequency stability. 
Wire-wound resistors and mica capaci¬ 
tors are used in the grid circuit. Tem¬ 
perature variations between -40° C and 
+ 75° C cause a frequency variation of 
less than 1.5^. Frequency change for 
a 10% line voltage change is less than 
1%, while the frequency variation 
with tube changes is less than 3% be¬ 
tween extreme tubes. The repetition 
rate control is used only to make the 
initial factory frequency adjustment. 
Readjustment should not be necessarv 
during the life of the equipment. 

Power Supply 

An 8020 tube in a half-wave recti¬ 
fier circuit supplies the high voltage. 
The high power-line frequency makes 
it possible to use a single 1-mfd capac¬ 
itor as the filter element. The high 
value of the charging reactor allows 
it to function as a filter reactor as well 
as a charging reactor. A tap is pro¬ 
vided on the power transformer pri¬ 
mary to allow operation at half power 
while tuning and while seasoning new 
r-f oscillator tubes. A thermal tim^e- 
delay relay^ automatically provides 100 
seconds time delay between application 
of the tube heater voltage and the plate 
voltage. Interlock switches prevent 
application of high voltage when either 
the top or bottom cover is removed 
from the transmitter. An overload 
relay protects the equipment in case of 
the failure of any part of the high- 
voltage circuit. 

Wqvemefer 

An absorption wavemeter for check¬ 
ing the transmitter frequency is mount¬ 
ed in a corner of the r-f oscillator 
compartment. This wavemeter uses a 
coaxial line circuit modified for pur¬ 
poses of easy production. The fre¬ 
quency scale behind the tuning knob is 
the same tor all transmitters. It is not 
necessary to calibrate each wavemeter 
individually. Two adjustments are 
provided to match the wavemeter tun¬ 
ing to the frequency scale. The low- 
frequency end of the tuning range is 
set by the position at which the tuning 
capacitor is connected to the center 
conductor of the line. The high-fre¬ 
quency end of the scale is adjusted by 
the trimmer capacitor at the end of the 
line. The high-frequency adjustment 

^ Amptritt type. 


Fijlure 4 

Schematic of the radar transmitter. 
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Figure S 

Type 4C27 radar oscillator tube. A pair of 
these tubes will deli\er a peak output power 
of 100 kw. 


is-made with the tuning capacitor set 
to the high-frequency end of the dial 
scale. 

A small dial lamp indicates wave- 
meter resonance. Both incandescent 
and gas (neon) lamps have been used. 
Neon lamps have the advantage of 
being mechanically more rugged than 
small incandescent lamps. 

The wavemeter is coupled to the r-f 
oscillator by a slot approximately 
wide. Circulating r-f currents in the 
transmitter case couple energy into the 
wavemeter. The amount of coupling 
is controlled by a variable capacitor 
shunted across the center of the slot. 
A five-ohm carbon resistor is con¬ 
nected across this capacitor to reduce 
resonant effects that tend to vary the 
coupling over the frequency band. The 
coupling adjustment is not critical and 
is not an operating adjustment. 



FU«re 9 

Bottom view of the trusmilter. The 150-ohin quarter-wave matching section is at bottom, right. 


Figure 10 

The r-f output pulse, approximately the shape 

of a half sine wave; it is 1.6 microseconds long Figure 11 

at its base. Sectional view of the wavemeter. 




Figure 6 

The variable grid inductance tuning mechanism. 
The grid inductance is shown in its maximum 
inductance position. 


Figure 7 

Grid tuning inductance in its minimum in¬ 
ductance position. 



Figure 8 

Bakelite strip used to increase tuning range by 
preventing the tuning inductance from assuming 
a heart shape when compressed. 
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industry by reading COMMUNICATIONS every month. 
It has helped them. It can help you. 
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DIRECT F-M 

{Coniiniifd from pagi* 29} 

limiter. The two pulse outputs are then ^ 
fed into two 6H6 pulse counters ar- I 
ranged in a balanced circuit to con* 
irol the charge in the storage ca¬ 
pacitor. It is this charge that con¬ 
trols the center frequency of the j 
modulated oscillator. i 

The output of the modulated oscil¬ 
lator is fed into a 82yB tripler ampli¬ 
fier push-pull circuit. It is followed by 
another 829B intermediate amp!iher 
The l-kw transmitter has a 4-\25A ' 
as a driver driven by the B29B and is i 
folloueil by a single \\*L-473 in a I 
grounded-grid circuit. The 3-kw 
transmitter, shown in Figure 9, uses 
two 4-125As in push-pull as a driver 
stage, fullnwexi by two \\ L-473.S in a 
push-pufl grounded grid circuit. The 
plate voltage is also SOO volts higher 
in the higher power transmitter. A 
9006 diode is used in a r-t line volt¬ 
meter circuit. 

The stability of the transmitter is 
better than 1,000 cydes. It is ca¬ 
pable of being modulated up to ± 100 
kc. The f-m noise level is at least 65 
db below ^ 75 kc swing and the 
a-ni noise level is at least 50 db below 
100^^. a-m.. 

*Foi- a comrltte diiKrussion of ihi» of 

regulating circuit set N. MarchanJ* Dtrect t-M 
Fre^totHcy Control MnihoiSs. CoMMC^^tCATiOxs; ’ 
AaiToiT. 1946. 

• 


COMMERCIAL MARINE RADAR 



Above: Capt. Even SoiheriJ operatin( raarioc 
radar equipment recently installed aboard the j 
bulk Ireijihter, George F. Rand. Below: An¬ 
tenna of marine radar aboard the Atlantic ' 

Mariner. Looking oo are E, B. Dunn, radar 1 

engineer, com muni cat ions department. Atlantic | 
Refining Co., and Captains J. C. H«ih§ and i 
Martin Johansen of the Atlantic ReUnio;( fleet. 

jCowrFtjj Haytkranl 




MAKERS OF 
THOUSANDS 
OF RADIO 
AND ELECTRONIC 

■iNh parts > 


^ COMPLETE N 
FACILITIES FOR 
FILLING YOUR 
'to specification' 
K ORDERS ■ 


TREMENDOUS 
STOCKS OF 
QUALITY 
STANDARD . 
^VPARTS^X^ 


Insullne began to design, develop and produce quality radio 
parts for the industry a quarter of a century ago. 

Today, Insuline produces one of the biggest lines of standard 
parts — everything from a small stamping to a giant trans¬ 
mitter cabinet—and occupies an enviable position as a to-your- 
specifications manufacturer. 

You'll find quantity and quality, speed and precision, at Insuline. 
YouTl find more complete details in Insuline's hot-off-the-press 
catalog. Write Dept. A-12 for your copy—now* 



insuline 

Corporation oi America 

INSULINE BUILDING - LONG ISLAND CITY, N. Y. 
More Than a quarter-century of Quality production 
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PREVENTIVE MAINTENANCE 
for Broadcast Stations 



Part IV of Series Analyzes Seven Basic Preventive Mainte¬ 
nance Procedures . . . Feel, Inspect, Tighten, Clean, Ad¬ 
just, Lubricate and Measure. 


The actual work of preventive 
MAINTENANCE consists of seveii basic 
operations ; 


F. _ Feel 
I ...Inspect 
T ...Tighten 
C... Clean 
A.. .Adj\cst 

L. . .Lubricate 

M. . .Measure 


Abnormalities are detected by the 
£ (feel), I (inspect) and M (meas¬ 
ure) operations during the regular 
maintenance period. Any abnormali¬ 
ties found can then be corrected by the 
other four basic operations. The se¬ 
lection of any particular operation is 
based on a general knowledge of the 
equipment requirements. For example, 
dust filters into the equipment no mat¬ 
ter how much care is taken to prevent 
it. Changes in climatic conditions such 
as heavy rains followed by blistering 
heat, excessive dampness, snow and 
ice, all tend to cause deterioration of 
exposed surfaces and parts as well as 
internal changes in equipment necessi¬ 
tating adjustments. Unless continuous 
inspection is the rule, and the neces¬ 
sary work of tightening, adjusting, 


by CHARLES H. SINGER 

Assistant Chief Enffineer 
WOR-WBAM 

cleaning, and lubricating is done, the 
equipment will soon become erratic in 
performance, wholly undependable, and 
subject to breakdown when least ex¬ 
pected. 

Impending failure of a component, 
or part not revealed during the regular 
operating period can be found while 
performing preventive maintenance. 
The cause of the abnormality should be 
investigated and if the future operation 
of the component or part is question¬ 
able, it should be replaced, renewed or 
repaired. In this way the probability 
of that part failing at some critical 
moment can be reduced. 

Definif/ons of Basle Preventive 
Maintenance Operations 

F...F€€l: This operation uses the 
sense of touch to detect such equipment 
irregularities as: 

(/) Rise in temperature above nor¬ 
mal operating values. 


Maintenuicc cleaatng kit in portable storage cabinet. 


(2) Excessive vibration. 

(1) Roughness of parts. 

(-/) Binding of rotating parts. 

(5) Chipped, cracked, broken, loose 
parts. 

(o) Misaligned mountings, assem¬ 
blies, connectors, connections and 
parts. 

Abnormal uniform high operating 
temperatures can be detected by feeling 
bearings, housings connections carry¬ 
ing high currents or transformer and 
capacitor cases. In addition, hot spots 
can be detected by feeling transmission 
lines or transformer and capacitor 
cases. Careful search should be made 
for loose mounting and assembly bolts 
and screws, loose clamping rings and 
connections. If a connection is be¬ 
lieved to be loose, a test can be made 
by feeling the lug, wire or terminal 
screw. The placement or routing of 
wiring or parts must not be changed 
during this process. 

All parts should be felt for overheat¬ 
ing as soon after shutdowm as possible. 
Otherwise,, little will be gained because 
of normal cooling. 

I.. .Inspect: This operation uses the 
sense of sight to detect such equipment 
irregularities as: 

il) Presence of dirt. 

(2) Corrosion. 

(i) Rust. 

{4) ^Mildew. 

(5) Fungus. 

(6) Other foreign matter. 

(7) Displacement of parts. 

(8) Mechanical injury or wear. 

(9) Discoloration. 

(10) Chipped, cracked, broken parts. 

(11) ^Misaligned mountings, assem¬ 
blies. Connectors, connections and 
parts. 

Overheating is evidenced by signs of 
discoloration, blistering or bulging of 
a part or container, leakage of insulat¬ 
ing oils or compounds, and oxidation 
of contact surfaces. Dirt, corrosion, 
rust, mildew, fungus growTh and mois¬ 
ture are sources of possible trouble and 
can be detected by thorough inspection. 
Any unit in wRich moisture is present 
should be thoroughly dried out before 
use. A lamp or heater may be used in 
conjunction with an electric fan. Dur¬ 
ing inspection wires and cables should 
be disturbed as little as possible. Every 
part of the “equipment should be closely 
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Portable fuse wagon at WOR. 


scrutinized for any visible abnonmlity. 

T,.,Tighten: This operation involves 
the application of the proper proce¬ 
dures and tools to the connector^, con¬ 
nections, niountings, assemblies and 
parts in order to restore them to their 
normal state uf security. 

All parts subject to an unusual 
amount of vibration often become loose 
and require tiglneniiig. However, 
they should not be overtightened by 
u-.ing the iniprop^er tool and excessive 
or suddenly applied pressure. 

C. . .Clean: In this operation approved 
tCMjls and materials, are iL^ed to keep 
the equipment in a normal state of 
cleanliness; free from dirt, dust, mois¬ 
ture. rust, mildew, fungus, and all 
other foreign matter. 

A...Adjust: This operation, by mak¬ 
ing a mechanical or electrical change 
on a part, will restore either the nor¬ 
mal mechanical condition of the part 
(as determined without the aid of in¬ 
dicating or measuring devices), or the 
reading or setting of any indicating or 
measuring device so that it will con¬ 
form to specified tolerances. 

The typical adjustments to restore 
the normal mechanical condition of a 
part would be the tensioning of brush 
or relay springs, correcting the end 
play in a motor shaft or restoring the 
proper spacing in a spark gap. Exam¬ 
ples of the second class mentioned 
would be the resetting of any control 
( such as potentiometer or resonant cir¬ 
cuit) which is not normally cliangeil 
by the operator. 

L.. .Lubricate: In this ofieration ap¬ 
proved lubricants are applied to mov¬ 
ing parts so as to reduce mechanical 
wear and lessen friction, or to certain 
ferrous parts to prevent rust or corro¬ 
sion. 

This operation applies to parts such 
as gears, shafts, windings, hearings, 

{Continued on page 38) 




363 EAST 75th STREET 
CHICAGO 19, ILLINOIS 


OBSTRUCTION LIGHT. Type (AV is a 
100-wait uaii fined with a red fres- 
nel lens to coocenuaie the light in 
a nearly horizontal direaion. Used in 
pairs at V5 and levels on radio 
tow'ers for aircraft warning. 

BURNOUT INDICATORS. Highly 
damped meter with special wattmeter 
scale indicates when code beacons or 
obstruction lights need re-lamping. 

FLASHERS. Designed to flash 500 MM 
code beacons at rate of 40 cjcles per 
minute, as prescribed by government 
regulations. Flashers have 25-ampere 
contacts and condensers for radio in¬ 
terference elimination. Use K-10M7 
for one or two beacons; use K-10348 
to maintain consunt 2000-watt load 
with three beacons. 

TIME SWITCHES. Switch tower lights 
on at sunset and off at sunrise. Spe¬ 
cial astronomic dial follows seasonal 
variations in sunset and sunrise time. 
Photo-electric models also available. 

LAMPS. A complete stock of lamps for 
code beacons and obstruction lights 
is carried for the convenience of us¬ 
ers. Available in a wide variety of 
filament voltages. 


ANPREW CO. 


S^ioneet in ^iianu^c/ute 

a ^otn/i/eAB SSine 

f^nnu ^^ui/iment 


LIGHTING FILTER. The ANDREW Model 1803 lighting 
filter serves to connect the 60-cycle lighting voltage 
across the base insulator of aperies exdied tower with¬ 
out detuning the lower. Three windings provide for 
operation of code beacon and obstruction lights. Mica 
insulated by-pass condensers of ample current rating 
included. Also offered in weatherproof steel housing. 


CODE BEACON FOR RADIO TOWERS 


A 300 MM code beacon designed and built by 
ANDREW for lighting radio towers as avia¬ 
tion hazards. Required by the CAA on radio 
towers of 150 feet or greater in height-Tw'o 500- 
watt prefocus lamps provide an intense light 
which passes through red pyrex glass filters and 
is radiated in a circular, horizontal beam by 
cylindrical fresnel lenses. Metal parts are made 
of light-weight cast aluminum, with hardware 
of corrosion-resistant bronze.. 
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The No. 10030 

INSTRUMENT DIAL 

An extrem«Iy iturdy inslrumenl ^ype indi¬ 
cator. Control shaft has 1 to 1 rolio. Veeder 
type counter is direct reading in 99 revolutions 
and vernier scale permits readings to 1 part 
in 100 of a single revolulion. Has built-in 
dial lock ond V' 4 " drive shaft coupling. May 
be used with multi-revolulion tronsmitter 
controls, etc. or through gear reduction 
mechanism for control of fractionol revolu¬ 
lion capacitors, etc. in receivers or laboratory 
instruments. 


JAMES MILLEN 
MFG. CO., INC. 

MAIN OFFICE AND FACTORY 

MALDEN 

MASSACHUSETTS 



NEWS BRIEFS 


U. 5. NAVY ECHO-SOUNDING 
BOOKLET 

A Djmplttc description « a portable echo 
-auoding ^uipmcnt, devciupol for the U. S. 
Xavy during the war i. ir meaduring water 
depths to JJI) fathoms, appears in a 96*p5iKe 
bu&k tReport PB-ldOC^l) released by the Of¬ 
fice ui leclmical Services. Dep-rtment of Coin- 
irtcrcc. (photostat. $7; microfilm, $1). 

A reoyrder and a iransmitltr receiver unit 
are the main p 2 .rt> ot the echo sounding de 
vice. May be used in any sniall boat having 
a 6-volt direct current power source, capable 
of a steady drain of 15-20 ampere-. 

In operatk^n, the transmitter unit producer 
a -ujtr^eoiic impulse oi about 21 kc. which 
sends a ?iOimd was'e tj sea bottom. The re¬ 
ceiver converts refiecied sound waves into 
electrical energy, which is then amplified suffi 
cieiitly to pri->ducc a mark on a chart paper 
corresponding to the depth oi the water. 

» < * 

REPORT ON GERMAN 
1000-KW TRANSMITTER 

A lOOb-kw' (jermati Navy radio transmitter, 
erteted at Calbc, Ijcrmany. that could be 
heard by submannea mbmerged m the Carlb 
bean, is aruilyzcd ia a 14-page repjrt published 
by the (JtTicc cl Technical Services, Depart 
ment of Commerce. 

The Navy transmitter tuned from 15 to 
fifl kc and used four RS-JOO tubes iu parallel 
push-pull. 

The antenna sylcm consisted of three 83) 
tLCAcrs, arranged in a large triangle. Eacl 

V. i:., surrounded by six 736" towers. A flat 
top was formed on each tower group, and the 
feed-point was in the center of the triangle. 
A ground resii»tancc of 0.01 ohm lom the sy.s- 
irm at a whole was achieved through an ex 
tensive grounding system. 

TTic report, prepared by Comdr. C. O. Lloyd 
for the British Intelligence Objectives Sub- 
C'mmittce. also covers miscellaneous wvre and 
radio communication systems and equipment, 
including teletype and facsimile systems, a 
transmitter tuning device, high dielectric 
ceramics, voice recording, and radio tube man¬ 
ufacture in Germany. 

TTic German radiotcletype network, 

which once covered Paris. Rome. Crete. Smo 
Irnsk, and X'arvik, is also described hriefiy. 
I’wo methods of transmission were u^ed; am¬ 
plitude modulation, with three telegraph chan¬ 
nels in parallel, and frequency shift of the car¬ 
rier. 


SYLYANIA PROMOTIONS 

George C. Connor has been appointed general 

(Confututd on 39) 


PREVENTIVE MAINTENANCE 

{ContinUi'd from page 37) 
bearing seats and certain parts made 
of material '=iibicc1; to rust corrosion, 
or thermal agitation. 

M...Measure: This operation deter¬ 
mines the mechanical dimensions or 
electrical values present in a part or 
component of the equipment, by the use 
of a measuring or indicating device 
v.hich is not an integral part of the 
equipment. 

The.-e external measurements dis¬ 
close any deviations from the pre¬ 
scribed operating tolerances, for such 
electrical values as voltage, current, or 
ptnver; or. for such mechanical val¬ 
ue^ as relay spring tension, the open¬ 
ing between rtrlay contacts, or >park 
ga{) spacing. Any deviations are then 
corrected through the adjust opera- 
tion. 


MICROPHONE NEWS 

The 
NEW 

St, Louis 

OUTDOOR 

RUGGED 

MICROPHONE 

One of the "Finest Line of idodern 
Dynamic Microphones." Each engineered 
to fit your specific applications. Modern 
design — Rugged construction. Range: 
40-9000 Cycles. Built to talce the toughest 
treatment under the worst operating and 
climatic conditions. Alnico-V Magnet. 
Variable impedance output adjustable to 
low, 200, 500 or high. Gunmetal Gray, 
Biacic Lacquer or Olive Drab Finishes. 

Write today for further information on 
the Complete St. Lo uis Line. 

Licensed under Patents of the 
American Tel- & Tel. Co. and 
H’estern Electric Company, Inc. • 

ST. LOUIS MICROPHONE CO. 

2726-28 Brentwood Blvd. 

St. Louis 17, Missouri 
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sales manager of the rkctronics diviauKi cf 
SylvflQU Electric Products, Inc. 

-Mr. Connor has been with Sytvania Electric 
since V^SA. 

M. L). Burn' has been TidiD4^ geticral tnan- 
ufactiiring manager cjf the radio tube divisian- 
S>]rani;i Electric Pnslurti, Inc. lie will direct 
tube manulacturing operations in T'enrtsiytvania 
at Emix'iTium. Brocik ville^ MTjntoiirsYdle. *^Till 
Hall, Johnstfjwn, AUoona aoijl Hiiiuimtlon, W, 
Va. 

Mr. Burn^ joined Sykaniji in 193 . 



G. C. Co*>Qor 

• • • 


RALPH POWBLL OPENS 
SALES OFFICE 

Ralph C. Poaell. furraerly genefal sales ami ad 
vertisiii.g manager Qt tb« Prefto Recording Cor¬ 
poration, has tjpeoed a saks ofEcc. omatmg 
as R. C. FoweU ^ Co.* Inc., at . J> J ' 

New York Citv. The company will hajidic the 
natbtial dismbution oi electronic devices 
through, offices Joc^ted in ten cities. 



SILBAR JOINS LEAR 


Howard J. Sitbar bai been named coordinalcrr 
ci advertising and public reialions for Lear, 
corporated. Mr. Silbar will assume the duiic’^^ 
ot Jean H, DuBuque, who ha» become Direc¬ 
tor oi AvialifMi for the Cilv of Dallas, Texas. 



H. G. HART JOINS COLLINS 

Herbert G. Hart hig jojuetl the Los Angeles 
office cit the Collins Radio Company, Cedar 
Rapid?, fowo- 

Mr. Hart was foruteriy with the C. S. Xavy. 



PAUL GALVIN DENIES MOTOROLA 
SALE RUMOR 

Paul Galvin has reported that there is no 
foundation to the rumor that he was giving up 
active managerneitt of the Galvin Marmi'actur- 
mg Conioratioii. 

Coinmenimg on the rumor, Mr. Gaivtn ^afd: 
‘ I have no intention of scIUrig mv mterest? 
and I am not even discussing the matter of 
sale with anyone. Xor do I have any idea oi 
giving up my active nLanagement of the affairs 
ot the Galvin corporation.” 

• t ♦ 

DX RADIO MOVES 

The factory and general offices M DX Radio 

(Cofjfwikrd on pa^e 40) 



designed Md Buiii 
io Save Sett Time 


TIC EQUALIZERS 


You no longer need to assemble, test, then try again in building this 
recording studio instrument. Cinema—anticipating once more your need 
for specialized radio and recording equipment —has engineered this 
equalizer for you. Delivering a fixed orthocoustic curve, the unit auto¬ 
matically equalizes high-frequency losses. Resistors, capacitors and induc¬ 
tances ore individually bridged and adjusted. 

This equalizer is shielded against extraneous inductive pick-up. It meets 
National Association of Broadcasters' standards. It is available for 500 

t 

and 600 ohm circuits and has an approximate insertion loss of 16db. 
Measuring 2^/4 x 3Vji x 2V2 inches overall, it can be mounted in an area 
2 x 2^/4 inches. 



Available now, for less than it costs you to build one yourself. 


PATCH CORDS 


Jock strips, ga/n sets, program 
equa/izers and other special¬ 
ized devices for radio, motion 
picture and recording studios 
ore oil ovoilable on short de¬ 
liver/. Write for details todoy. 


NEW! CONSOLES BUILT 

to your specification are now 
available at Cinema Engineering. 
Adaptable for either studio or 
network mixing or full speech in¬ 
put system control. Write for 
details. 




CINEMA 

ENGINEERING COMPANY 


ESTABLISHED, 1935 


1510 W. VERDUGO AVE., BURBANK, CALIFORNIA 
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FM and AM 

fREQUEMCY 

momitors 

&ble for oil the frequences 

^:;dby.heEn,erger.y e-,e 

including t^ie new 152-16^ me 
band. Designed for operation on 
110 V. AC 60 cycles. 

Afso available for the 
58-108 me. FM Broadcast Band. 


POBTABl 

FM MONll 

A^odel FD-lnA - 
9A excen/ " 

D.C «Perafes on 

°Pero(mg on one or , ' 

cres between 30-44 Lc? ' 


Other DOOLITTLE equipment in¬ 
cludes Station and Mobile Anten¬ 
nae, Station Control Units, Mobile 
Receivers and Transmitters, Sta¬ 
tion Receivers and Transmitters 
for the Emergency Services. 


SEND FOR FULL DETAILS 



NEWS BRIEFS 

] (tVin/niwrrf from pufjt 3^0 

I EroHitcts Co.. Tnc., have lieen moned to Jilt' 
W, ArT^iiafce Ave,. Chica^^. Til. 

T. B. ALDRICH NOW PRESTO G-S-M 

Thfotnas B- Aidricbi kas been arir“<iiued Kr'"^ra,l 
saW^ ;&nd advertising: manager Presto Re¬ 
cording Corp. to succeed R. C. Pawell . 

Mr. AJdrich has been with Presto ior the 
paist lea year*. 

* ^r «- 

CLARK RODfMON NOW 
RAYTHEON MARINE DIV. 5-M 

1 Clark C. Rodimon lias been named ^ale< man 
! ager ot the Tnarine division flnrincrh Suh 
marine Sigtial Crmpatty) trf Raytlieoii Manu¬ 
facturing Compa-ny. 

Tames Tynan is assisUnt sales manager; 
Kenneth V. CwrliK application engineer and H. 
\V. Hollis equipment serrien manager. 

CONCORD RADrO SURPLUS 
MATERIALS SERVICE 


PERMANENT 

MAGNETS 



C«t% 


ALLOYS: 


-V surplus divii^ion has been aimminced by 
the Concord Radio Corporatimi. 2o5 Peachtree 
I Street, Atlanta 3. Georgia, George Manassa. 

formerly with Ibe War A^Kcts Cm^NSration. in 
‘ charge of site sales at the Atlanta A. S. F- 
= Conley DeiRjt* has been named manager. 
Headquarters and warehouse will be located at 
the Atlanta (iiTiandlcr Warehouse. Tn ad^tion, 
t!I available surplus materials will be on dif- 
nlav and offered fiyr sale at Peachtree 

Street. Atlanta. Georgi.i. 

* * * 

FARNSWORTH 4PPO/NTS DR. CURRY 
AND W. H. MYERS 

Dr. R. O. Curry has been appointed audio 
and amustical engineer for tlte Farnsworth 
Television & Radio Corporation, 
j t>r, rurry previously has been engraged; in 
■ audio research for the Capebart division. 

\\ illiam H. Myers has been named chief 
engineer of the receiver division of Farnsworth. 

Mr. Myers succeeds J. IT. Pressley, who has 
been retained a£ a consultant lo the company. 


Cobalf • Chrome • Alnico 

The making of permanent mognets Is 
an alloy, too ... of experience, engi¬ 
neering, facilities. We'll be glad fo 
tell you more. Write for bulletin. 

THOMAS t SKINNER STEEL PRODUCTS CO. 
1113 E. 23rd St., Indianopolii 5, Ind. 


Tlioiiias & 
Slkimiei* 



Dr. R. O. Curry W. H. Myers 


BASIC PATENT ISSUED FOR 
FRANKLIN AIRLOOP5 

Patent 2.^1.473 covering the Airtoop. pn^iuced 
by the Franklin Airfooii Corp.. has been 

isaueej by the U- S. -Patent Office. Qaims are 
baid to be basic. 

« * « 

PODOLSKY HEADS SPRAGUE ELECTRIC 
FIELD ENGINEERING SERVICE 

[-eoct Podoliky has iKen named manager of a 
new field cuginecring department of the 
Sprague Electric Coiupauy, North Aciain*. 
Mass. 



ABC CHICAGO RECEIVES VIDEO 
CP FOR CHANNEL 7 

llie American Broadcasting Company has re¬ 
ceived a consUtiction permit covering a new 
television station in Chicago to operate on 
channel seven, 174-180 me. Visyal power is 
30 kw. aural 15 kw, with anleima height of 


{SMASH VALUES IN ELECTRONIC 
& COMMUNICATION SUPPLIES 

Order Today Immediafe Delivery 

WILCOX CW 3 RECEIVER 

(TJted for Aircraft mcerJ - 
torlng) a fiie4 tre. r*^ 
ceUer HiWO EC to 
16.500 KC) lUl- wn- 
trolled —iDpubtt »tth 
BFO ind AC p<nr«c 
^ nipply; liov. cy.— 

1 tmuitnai] kuB receiver with a conTM^er. 
CDK[ilete Rith idd. let oi tube* and one tet of 
..i32.&5 


PLATE 

TRANSFORMER 

Sr!?- ™' c*—aiin. 

110' - 60 ty. S tapped 

prtmirr 2IvVA Amertri/t. 
A few lEft at.$39.95 




Coils and 

Wilt Lin* XUlE in ttodc. Pend us your re 
qttoit or uk fer ealRloc. 

MISCELLANEOUS BARGAINS 

KKiyon Plata TramlBrntr. 14>0 Toltg CT ^ 

t:;a mitk; nov. 00 cy. pfimiiy.$7.S 

IVo $15.(10 

.1 mfd 3500 V. DC woahnr—p«*Tfeet frr 

tumd tatn ........ $ I iS 

2 KVA Supe.ri.or Powentat. rcunplBle with g«r 
ftr motor drire, nn V. input; o to 

voiu ooiziut (0»«r train nHMVahla]!_$29.95 

Com cable RG 8U. ....$7.50 per IM fL 

S5V.,®®“*^**** .«5 cabtR. illrer 

ptaied—tnale nr Eomuetori........ $ 01 .40 

G.E. Alter choki, 10 henrit*. ZZ5 mllj_$2.50 

Quantity orders tn any ef the atam Items 

‘ N "w YORk"c|‘’tV‘.“n"'’y. 

Export cable address 1 s rf- 
MICROWAVE—N. Y. ^ 

Write for our latest 
bulletin 9C 
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613 ieet. The gr^iit is ccwuiuKcnt upon the 
;i.p; rovdl ci the CAA. 

NBZBRKA BECOMES V-P AM 
S-M OF TURNBR 

William T. Nezerkti has bcrii namt.d vice ire-i - 
dent and sales manager of the Tomer Com¬ 
pany. Cedar Rapids, Iowa. He was also 
rlectwi the Nr»ard of dircc'.ors. 



BOYD AND ATHERSTONB WINNERS 
IN AMATEUR TRANSMITTER CONTEST 

Tay C. Boyd. Wd'UM. aJTn l^Witt Driv . 
Lirs Angeles, Calitcrixia. and T. E. Athrrt.cn . 
\V7rC, i?Jl Dover Street. Denver, Coir- .d».. 
were winners ci the nrrt prircs m the rec* 

.• ntest initiated by Taylor Ti:l>rs and 
•■ticnsored bv Aerovcnc, Amphenol. IKC, fir’th- 
ard. l.TC. Solar. E. F Johnson. Blile’ and 
Barker and Williamson. 

hfr. Boyd won firs: prize (SI.12:^ in bon^'- 
1 . the trariMniiter clasr. while -Mi 

.\lheT stone's entry waf a l-kw t ran‘'nut ter 
Icsign tSl,C03 bonds as a t»rizeL rwii Tn::- 
•rrs deiscribed will be bmlt tor \>jt] w iw - 
by Taylc r Tabc‘. 

ELECTRO-VOICE MICROPHONE 
C4T>tLO& 

A catalog and sclrcii..^* .itndr I. ' br»: i««>» 
Kahed by Electro-Coke, Inc.. Scuth B^iuj 

Avenue. South Bend 3*, Indiana. 

CataW offers du- axwl informatioo m car- 
~ nd. dynamre. crystal, velocity, differential. 
>T>d carw-o microphone*. Selectwm ch..TT lArtl- 
rt.-iie-s mjcrophone choice. Catalog aho contains 
. icchnical section, 

SECOND EDITION OF FTR HANDBOOK 

The second edition of the ‘ Reference Data for 
Radio Engineers*' handbriok has Iwcn mblid-e.- 
ty the publication department. Federal Tclct^ne 
and Radio Corporation, tr Broad Street. N. i. 

«. N- Y. 

Second e^Hiicn hai been expanded to 

New chapter- on franstormer- ana « ■ room 
actniviics hare been added. The room acr«i*tic» 
-:hapter wa? written by Edward J. Content. 

Data OR radio rropajjaticn and radio noi=e 
ha- been rewritten. Chapter on cathode 
. sube-s has also been expanded. 

• • * 

GLOVER TO DIRECT SCOTT DISC 
NOISE-SUPPRESSOR LICENSING 

Licensing activities and licensee relation^ of 
:*nr Scott phono-record needle-scratch suppres- 
r avstera. will under the maTWgcmeia of 
Ralph P. Glover. 1034 Superior Street, f-ak 
Park. Illinois. 

The Technology Instrument CorT*oratic>it, 
Waltham, Mass., ot which Mr, Scoti i- rreri- 
drnr, has beer rxclusivelv licensed to use the 
mvetjtkm in. the manufmeture of broadcast sta- 
tirn fquiomctit. 

The noiM? sut't'rexsor reiluces the needle 
^•cratch to a T:>oint where the frequency ranee 
r,rr«l cnly U* limited bv the record^^ them- 
'^Ive* or other factors in the remainder of 
the phono ^yittem. 

HONNELL RECEIVES LEGION OF 
MERIT 

Colonel Pierff M. Honnelf. associate profe?- 
sor of electrical ctijoneerine.' I'liLverMiv nf 
lIliiKjis. recently received the Legirm of' Merit 
for his work a* instructor and his contributions 
Ti. the planning and niginecring stif<ervision 
i f the electronic-s laboratory at (he Military 
.\c.»drm?. We«t Point. 




OPPORTUNITY! 


A GREAT CHANCE TO BUY 
AIL NEW AIRCRAET 


THIS EQUIPMENT IS ADAPTABLE 
TO MANY DIFFERENT USES. 
IMMEDIATE DELIVERY! 



^ WRITE ON YOUR COMPANY 
P LETTERHEAD FOR COMPLETE 
miNFORMATION AND PRICES) 


fS THE COMMERCIAL SURPLUS SALES CO 

k 3401 FREDERICK AVE. • BALTIMORE 23, MD. 


80—24 v’^olt, 4 channel Receivers 
25—24 volt, 4 channel Transmitters 
160—24 volt Amplifiers (Interphone) 

ALSO — Adapters, Antenna Leads, 
Loops and Reels, Armatures, Cables, 
Controls, Dynamotors, Filters, Gener¬ 
ators, Fuses, Insulators, Keys, Meters, 
Oscillators, Plugs, Receptacles, Resis¬ 
tors, Selector Units, Switches, Trans¬ 
formers, Transmitters (Coil). 
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once again filling your live-wire 
jobber's shelves, are the unmistak¬ 
able "Go Ahead" signal. For those 
distinctive cartons contain the wid¬ 
est selection of standard resistors, 
controls and resistance devices we 
have yet offered. And when it 
comes to individual pieces or small 
lots of standard Clarostot products 
needed in a hurry, be sure you 
make good use of that local Cloro- 
stat stock. 

-At See Our Jobber . . . 

He'll gladly give you a copy of our latest 
postwar catalog. Also, he'll take care of 
those urgent needs lor standard items. For 
special items or manufacturers' quantities, 
write us direct. 



THE INDUSTRY 
OFFERS ... 


BRADLEY REPLACEMENT DISC 
RECTIFIERS 

.V imix'crsal i>i>c cot*i«er rcplacrmcnt rcc- 

tilicr. LXiE4l_*, lia- ' -cti announcctl bv Brad¬ 
ley LaboraroriC), Inc., Si Meadow St., New 
Haven 10. Coon. 

a hall-wave rreliher the utiit carrYc- a 
rating of or 12 v* ll5 a-c at 3 miUtamperra 
d-c or 12 viilti a-c at 5 milliiimijcrrej* d-c. A> 
a double half-wave unit, the rectifier* are 
rated at volts a-c for cither 3 or 5 xnilUam- 
prrea d<- In full w^vc. Uack-lcr-hack. appli¬ 
cations. the unit'- nitinit U at t IJ volts 
a-c. at 5 mill»afnpcTc> d-c and a» a fuU-w.ave 
bridKC it u ratetl at ti volt* a-c, 5 milliamiwirs 
d-c. 

TTirce-ioch ricaible Icadii are color-coded and 
pre-soldercti. Kclkti are said to l»c 
coated- 

LEACH AIRCRAFT RELAYS 

A d-c solrniiid't:.pc rclaj for tccticr-lyi»e 
planes and small personal aircraft, that is said 
to lie capable of operatinK at altitudes up to 
5<i.0.U *fccl and at temperatures between —54' 
C and 4-n* C. has beim announced by Leach 
KeUy Co., Los Angclea, Calif. 

Contacts of silver alloy, are H" diameter, 
and rated at 1L«3 amperes at 12 volt!» d-c or 
75 amperes at 24 volts d-c. Contact arrange¬ 
ment is SP.ST, double break, normally open. 
Uepwdent upon the voltage and operatinic 
requirements, the coils have a rcsistaucc of 
fr»jm 9.5 to 110 ohm^. 

There are two types. 7064-534. with intermit¬ 
tent duly coils for motor-starting application^, 
and r0ti4-534 C with coils for biiitcrry switch¬ 
ing, motor conimL aircraft and marine radio 
switching and Iight;ng. 



RADIO RECEPTOR 
SELENIUM RECTIFIERS 

Selenium rectifier plates, S' xSi^ built on 
aluminum, are now being manufactured by the 
Selrtron Div-ision of the Radio ReertFtor Com- 
pam*. 251 West 19th Street. New York 11. 
N.Y. Developed specifically for high-current 
capacity, and applicable for electro-plating and 
Hatter> charging. 



CUUIOSTAT MFC. CO., Inc. • 285-7 N.6<i) St., BrsoMye. N.Y. 


MALLORY LEVER SWITCHES 

Lei-er action >>vitchr«. 5CUi and mXi» series 
have been annonneed by P. R. Mallory i Co. 
Iiic.. Washington St., iTidianapolis 6, Ind 
Switch ^aid to offer a total of circuit com 
lunations. 1.1 each shorting and positive non 
shorting, including two, three and four posi 
fimji, all with positive indexing at 20* lurtween 
position?. 

Switch contacts will make and break 120 
mttliamperes at tlO volts d-c and >- milltam- 


YOU GET MANY 

Extras! 



Rowe No. 7 
Permanent 
Magnetic 
Driver Unit 


E xtra power, extra long life, extra 
freedom from break-downs, extra 
ease of replacement . . . these are but 
a few of the many extras you aer in 
the ROWE No. 7 PERMANENT MA.G- 
NET . . . first choice of sound engi^ 
neers who Investigate thoroughly and 
analyze carefully. 

The 3 lb., 4 oz. ALNICO Magnet 
gives power end permanency, com- 
olned voice coil and diaphragm as¬ 
sembly heads off trouble, provides for 
quick replacement if neecssary. Writ® 
for circular giving complete details. 
Address, Dept. 3 3. 

ELECTRONICS DIVISION 


^^nJustries 


3120 MONROE ST.,TOLEDO 6,OHIO 


ZOPHAR 

WAXES 


rjoM COMPOUNDS 

and 

EMULSIONS 

FOR 

INSULATING and WATERPROOFING 
of ELECTRICAL and 
RADIO COMPONENTS 

• 

Also for 

CONTAINERS and PAPER 
IMPREGNATION 

• 

FUNGUS RESISTANT WAXES 

• 

ZOPHAR WAXES and COMPOUNDS 
Meet all army and navy 
specifications if required 

e 

Inquiries Invited 


L 


ZOPHAR MILLS, me. 

FOUNDED 1846 
122-26th SV., BROOKLYN, N. Y. 
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pens -50 ft-cr. both an. resistance 

load tor IG.lX; 0 cycles ot cj|>eni.tMjn. 



WATERPROOF ELECTRIC H-F 
CONVERTER S 

A converter ior the to 3QCi5 kc barwi, wttli 
huilt'in Ffc-selectioti. for with tiiher 

broadcast, auto, or ccimmmikatinfis reedvera, ' 
has been announced by ihe VVaten>r<»«i Elcc- ] 
tfic Coflnp^ny, 70 Enst Verdujfo Avenue, Mur- ^ 
bank. Calii'ornb. 

Has -7-3(1 me la ml spread, &-I vernier. 

Tubes: 6-AK5 r*!, liAKS ini3Cer, 6C^ osc. 
f>B2 voltage regulator, 

ANDREW COAXIAL ANTENNA 

A KiP fa 180 me coaxial anteitna. 7i>l. for 
traii«miuing or receiirmg, ba^ been annauneed 
by Andrew Ctmtpaiii* ib.1 Ea«>t Street, ^ 

dticagv. !9. III. 

Antenna, a vertical dipole, h ted at the cen- 
ler by cnaxial feed line pa-<5iMg concen- 
Tticany ' jgh Ihe lower radiaimjt element. 



BROWNING FREQUENCY CALIBRATOR 

A irtqumcy calibrator, WH-IO, pre-tuned lor 
5 sjkI in EiC, baj been tlcveinped by Browoing 
Labctfaioriei, Inc*. Wincbesier, iMass. 

Providorts are made lor cimpling geoandary 
stan^rds or oiber r f a^Durces and MmpariDg 
their iiindatneitUl^i or harmonics with the 
standard frequencies txamsmitted by 

A taihode-ray indicator perrrnit3 frequency 
etntipjLTiM,»n' to be made to at least I/IO cy cle. 
Dual SUef allows ibc ielectkm of either the 
440 OT cycle niodulatjDU.r 
Sensitivity A said to be bet ter thars Vi inierrj- 
voTt: image rejection rat» more ihaji 50 tfb. 
Dimm-ijear*. S'* x s II"^: weight, 30 pi>unds. 



SYLVANIA TUBE TESTERS 

Tu.. rube teigtrrj., counter type (1J$J and 
portable lot all >tandard receiving and 

T'e^eriil fijccial types at tubes have been au- 
upunceil by the radio tube divinion, Sylvania 
Elc^rtiic Froductr, Inc., jik Fiftb AvetTue, Xrw 
X Y. 

Hesigu -J rbp te.sEers mcludes extra r^^feeta 
atid A?Tich contacts for modetnieati^in a?* new 
tjpR* tfi' tubes are devdoiwti Provi-ran also 
tutci 'h V ai>i£e tes:tTng. 

Bwil; m^trymeots are Mjnnlicd fur 

(Coif/twii^rf d>i ^affe 46) 



S.9 JJ' C*.(ME 
aCCO*M*00*10n 


STafA,w.iB^3 Zinc S«ai MliCN 
N,«C<iL FiMiM 


1-II5H Ounirry wChMD 



XL-3-14 RECEPTACLE 


Type XL is the new low-price "radio universal" 
Precision Cannon Connector. Born of the de¬ 
mand for more compact fittings, the Type XL 
connector is a precision product of the highest 
Cannon quality. And its design is based on 
sound engineering.,. for Cannon Plugs have 
a 15-year background as standard equipment 
on the finest of broadcast equipment. 

The Type XL is a balanced design: It contains 
all the features that spell convenience and utility 
...and it is a product of precision craftsmanship. 
Illustration above points out the features that 
establish Type XL as a typical Cannon product. 



XI-3-13N RECEPTACLE 



Xl.3-12 PLUG 



CANNON ELECTRIC 

Cannon Electric Development Co., Dept. I-121, 
Los Angeles 31, Calif. • Canadian Factory and 
Engineering Office: Cannon Electric Co., Ltd., 
Toronto, Canada • Representatives in Principal 
Cities . . . Consult Your Local Telephone Book 
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By 

MEASUREMENTS 

CORPORATION 



FM SIGNAL GENERATOR 

MODEL 78-FM 

RANGE: 86 to 108 megacycles 
OUTPUT: 1 to 100,000 microvolts 
Individually Calibrated Dial 



PULSE GENERATOR 


MODEL 79-B 

RANGE: 50 to 100,000 cycles 
In three ranges 

PULSE WIDTH: 0.5 to 40 microseconds 
OUTPUT: 150 volts 


MMiUFACTORERS OF 
StmiHiil SiiMl Senentore 
Pulse Geneialore 
FM Sign el Genetatocs 
Square Wave Genetalors 
Vacuum Tube Voltmelers 

UHF Rali® 

Strength Metets 

Capacity Bridges 
Itegohm Meters 
Phase Sequence Indicators 
Television and FM Test 
Equipment 


Cafo/og 

on 

regi/esf 


MEASUREMENTS 

CORPORATION 


BOONTON NEW JERSEY 



250-WATT F-M 

iContinutd from pone 24 i 


vnnccd. At the same time the result¬ 
ant voltage due to the n*;odulator tubes 
in 2 will he retarded in phase. Thus 
over the audio cycle modulator 1 is 
produced a modulation of A e and 
modulator 2 a m A modulation. 

I A- we priinted previously, to pro¬ 
duce frequency-modulation by the 
plta>e-shiit method, an inverse fre- 
rfiieucy correcting network was in¬ 
cluded in the audio system. There- 
lore the «mtpurs of the modulator 
tubes are truly frequency-modulated; 
hence the symbol ±r A h can he used 
ill [dace of “ A h. 

Each moilulator wa^ followed by 

two triplet -tage.^. a butter-amplifier 
stage, then two more tripler <tage^. 
All -tage- U'C 6SJ7s. 

1 he rank circuits were designed to 
' pa<s a liand of — 20kc from the center 
freipiency. Fhi- bandpass was more 
than sutheient as the modulation fac¬ 
tor wa> ^rili -mail enough so that only 
the hr^t wideband fiair was significant, 

I allowing a margin of -afety that 
I frequent alignment was unnecessary. 

I At the output of modulator and inulti- 
1 p’iier section / there was therefore a 
voltage of 16,2 =n8i A F me, and from 
modulator 2 a voltage of 16.2 :r 81 A F 
me. 

1 he ina.ster crystal usv^illaioi^ con¬ 
trolling the carrier frequency, oper¬ 
ates at l/72nd of the final frequency. 

I The crystal is the standard broadcast 
type, using a thermostatically con- 
I trolled oven type holder, with an ad¬ 
justable air gap. An amplifier stage, 
loosely coupled to the oscillator tank, 
provides push-pull output at th.e crys- 
, tal frequency. 

The output of the master oscillator, 

I applied to the signal grids of two 
j 6SA7s, were connected as a balanced 
I mixer. The control grids, connected 
in parallel, are excited by the output 
j of modulator and multiplier 2. The 
I 6SA7 plates were connected in push 
I pull, thus balancing out the 16.2-mc 
‘ frequency. An isolating amplifier 
^ using a 6SJ7 follows the balanced 
j mixer, its output being applied to the 
j .signal grid of a second 6SA7. The 
I control grid of this second mixer re- 



P.2406-CCT 


JONES 2400 SERIES 
PLUGS and SOCKETS 

A new series of Plugs 
and Sockets designed 
I for highest electrical 

and mechanical eifi- 
ciency. 

Socket Contacts pro- 
vide 4 individual flex- 
ing surfaces which 
moke 

over practically their 
entire length. 

I I The Contacts on both 

^ Plugs and Sockets are 
mounted in recessed 
pockets great¬ 
ly increasing 
leakage dist¬ 
ance, irxreos- 
ing voltage 
rating. Mold¬ 
ed BM 120 
Bokelite insulation. Plug and Socket con¬ 
tacts are silver plated. The finished ap¬ 
pearance of this series will add consider¬ 
ably to your equipment. 

The 2400 Series are interchangeable with 
all units of the corresponding No. 400 Series. 

Send today for general catalog No. 14 
listing and illustroting our complete line 
of Plugs, Sockets and Terminal Strips. 


HOlUflRD B. joncs Division 

cincM mfG. coRP. 

2460 lU.G€ORG€ ST. CHICfleO 18 


Instollyouraerid 



S-2406-SB 


VERTROD 


WAY 


As MODERN as the electric 
refrigerator, compared with 
the old ice box. 

VERTROD —vertical models 
eliminate poles — insulators— 
lightning arresters — filters — 
honging aerial wires—climb¬ 
ing. 

VERTROD — 20 models cover 
all wave reception— FM—AM 
and Television. 

VERTROD — the most perfect 
scientific development ap- 
proachir>g complete freedom 
from man made static. 

The VERTROD way [with pal* 
enled Feoturet) it the modern 
way. At most radio thopi. 

WRITE FOR FOLDER 40-8 


VERTROD 

CORPORATION 

60 EAST 42nd STREET 
NEW YORK 17, N. Y. 
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ccives drive from nvTilulator and 
multiplier 

To loilovv the action oi the mixer 
section, let us assume a crystal fre¬ 
quency of 1.5 me. Thi:. i> mixed in 
the first mixer with 16.d ^81 A T 
nic, the output circuit being' tuned to 
the difference frequency. Therefore, 
applied TO the second mixer through 
the isolating ampliher. we have a fre¬ 
quency of 14.7 31 81 A f ntc. This is 
mixed with 16.2 ^ 81 A F and the 
output circuit is again tuned to the 
cliInference frequency, a frequency of 
1.5 n 162 at, or the master crystal 
oscillator frequency and the sum of 
the frequency deviation^. It will be 
noted that the frequencies produce^d 
irom the 200-kc oscillator are bal¬ 
anced our, so that this oscillator exer¬ 
cises no control over the carrier fre¬ 
quency. 

In the final multiplier chain we u^ed 
four 6SJ7 stages, an amplifer. a trip- 
ler, a doubler and an amplifer. This 
last amplifer was followed by two 
6AG7 doublers, the output of the 
second 6AG7 driving the 807 output. 

All tank circuits were de-igned to 
pass a band sufficiently wide to trans¬ 
mit all sideband pairs which are sig¬ 
nificant at the particular frequency 
concerned. thus avoiding sideband cut¬ 
ting and consequent distortion. A 
multiplication of 24 has been achieved 
in this section, so that the output of 
the multiplier contain- a frequency 
deviation equal to 3888 times the orig¬ 
inal amount produced. This when 
followed by the tripler stage (82^4B) 
provided a total multiplication of 11,- 
664. 

Two pt'Wer supplies were included: 
a low-vc*itage supply delivering 550 
volts for the platen of the 807 and 
829B and power to an electronic reg¬ 
ulator supplying 300 volts for the 
modulator, and a higli-voltage recti¬ 
fier delivering 2,0l"^0 volts for the 
plate circuit of the power amplifier. 

The control circuits permit remote 
control of the equipment and provide 
the usual protection for personnel. De¬ 
pressing the start button energizes the 
filament contactor which locks in on 
its contacts, applying all filament volt¬ 
ages and energizes the time delay relay. 
After the relay operates, the high and 
low plate transformers are connected 
to the line in sequence, tlius placing 
the transmitter in operation. Filament 
and plate supplies are protected against 
overload by circuit breakers in the 
supply line. Overload and bias inter¬ 
lock relay protect the power amplifier 
tubes from overload. 

Shock mounting of the unit was 
provided to prevent modulation due to 
vibration. 


\r 


ONE OF OUR MOST IMPORTANT ANNOUNCEMENTS IN 19 YEARS OF 
PROVEN LEADERSHIP IN TRAINING PROFESSIONAL RADIOMEN! 





INTRODUCES A STREAMLINED 
HOME STUDY COURSE IN PRACTICAL 


Here it is! 


Your First Practical 
Step Toward a Good-Paying Career 
in TELEVISION .... 


Television 




AVAILABLE NOW — 

FOR THE FIRST TIME! 

Here’s Your Chance to “Get in on the Ground Floor” of 
TELEVISION Opportunities, 





Don’t say, “I never had a chance!" Prepare NOW for the ^ood paying jobs awaiting trained television 
engineers and technicians. Be in a position to command a "key" job in the growing TELEVISION 
I Industry by preparing now with the type of thorough, practical TELEVISION Engineering training that 
I the industry requires. The new CREI TELEVISION Engineering course is (11 A complete well- 
[ coordinated course of study that covers the entire field of practical TELEVISION Engineering, i21 
j Presented in CREI’s professional and proven home study form, (3) Prepared by CREI’s experienced 
' staff, based on actual experience in our own TELEVISION Studios and Laboratories, plus years of 
close contact with leaders in television development. Here’s vour opportunity to be prepared for 
television well ahead of competition, if you start NOW! 


CAPITOL RADIO ENGINEERING INSTITUTE 

Dept, CO-9, 16th and Park Road, N. W., Washington 10, D. C. 


I 





Just Off tAe Press! 
Mail Coupon for 
Complete Free 
Details and 
Outline of Course 


Ii you osTe had proYecsIooal or un&tsor 
rm-lio axperienoe an d wa nt to prepare for 
opporumitiea In TELEVISION, let os proTe 
U> row we have the trainiaa you nesd to 
qualify. To be^ip us intelltgenUy amaer 
inquiry—PLEASE STATE BBIEFLT 
TOCB BACEGBOUND OP EXPEBIENCE, 
EDUCATION AND PRESENT POSITION. 


CO-9 

CAPITOL RADIO ENGINEERING INSTITUTE 
16th and Park Road, N. W., Washington 10, D. C. 

Gentlemen: Please send me complete details desertb- 
re? the ne^z CREI home study course in Practical Tele-- 
vision Engineering. I am attaching a brief resume of 
my experience, education and present position. 

Name ... . . . .. 

Street .... . . .. 

City... Zone. State. 

G I am entitled to training under the G. L Bill. 


Member Natl. Home Study Council—Natl. Council of Technical Schools—Television Broadcasters Assn. 
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L^BS 


"‘Midget" model 
is especfoHy de 
tig-^ed for crowd¬ 
ed cpparotus or 
portable eguip- 
menf. 


A. 

si 1 


Alanufacfurers of Precision Elecfricat Resistance /nsfrumenfs 

337 CENTRAL AVE. . JERSEY CITY 7 N.J. 


• Solid silver contacfs and stainless silver 
alloy wiper arms. 

• Rotor hub pinned to shoft prevents un¬ 
authorized tampering and keeps wiper 
arms in perfect adjustment. 

• Can be furnished in any practicol 
impedance and db. loss per step upon 
request. 

• TECH LABS can furnish a unit for every 
purpose. 

• Write for bulletin No. 431. 


STANDARD 

TYPE 

700 


MIDGET 

TYPE 

600 


I 



LHIGH-FIDELITY 
^ HEADPHONES 
CAN BE COmrORTABlE 


The revolutionary new Telex "Mono- 
set’* is designed to replace old-style, 
over-the-head phones wherever com- 
fortable High Fidelity Hearing {s de¬ 
sired. 

Worn under the chin, the "Monoset" 
eliminates head fatigue and ear press¬ 
ure. Weighs only 1.3 oz. Rugged, 
Tenite construction. Fully adjustable to 
c!l heed sizes. Feather-light plastic 
cord. Replaceable ear tips. 


Frequency response—50 to 3,000 
c.p.s. Maximum sound pressure output 
— 300 to 400 dyns per sq. cent. 
Avoilab'e in three impedances: 128, 
500 and 2,000 ohms. 


i 


I 


[ 


For particulars write to Dept. F 


TELEX, INC. 


« ELECTRO-ACOUSTIC DIVISION 
MINNEAPOLIS 1, MINNESOTA" 


Canadian Distributors: W. J. Addison Industries, Ltd., Toronto 


THE INDUSTRY OFFERS 

(Cantrnu^d frotn page 43) 


5C fjO c>cl€ 3-c ofTCtalioo and arc rated 
at Af waits. 

MILLEN TUNABLE COIL FORMS 

PcrtncatiilEty tutted, shieldnl plu^-in coil iiirmt. 
7401)1. have been developed by James Miillcn 
Mariutactufiirg Ccjpipanv. Inc., 1^ Exchange 
Si,. Xlaliieti, 

Standard octal bate oi mica-hlied bakclite, 
polystymie diameter coal lorm. alummnni 
ifbield. h-1 iron tuning Mtiiable for nw up 

to 33 me. Adjusiinii screw protrudes throujgit 
cenler hole oi litandaiti octal socket. 



RCA AIRCRAFT RECEIVER 

An aircraft receiver* A\'R-IG4. cOveriD^ the 
radio range, wcyitbcr, and trathc cmitrol band, 
that can he niQiimni on an inscrumeat panel, 
has brejj ajmiiuncci] b:- the RCA EngtcieeTin^ 
l^roducti Dq3iirtmc^i. 

A m.T£ier function switch oi the r-i unit 
provkks 2 . separate pre-tuned trathc control 
channel fixed at kc. 

Bnih-ln range filter V"ermft< the eliminatiotJ 
of univantcd iCUO-cyde side-tone when ii *5^ de- 
itrabk to hear traffic msirticlioni. oi weather 
reports frord the range station. 

A choke of power sources is atailahk* per¬ 
mitting the use of 3 dry battery pack qe either 
ot iW€j ^fibraicw supply, units dc-sgrieii for 6, 
13 or 34-volt battery systems. 



AIRCO BLOWER TRANSMITTER 
MOTOR FILTERS 

Bluwer motiir filtctf. designed to trap partkks 
of dust In the tncutruni; air., and reiard mois- 
lutc before entering chaoneL, have been an- 
ri<JU.ticed by ibe Air Filter Corporation. Mil¬ 
waukee. \Visc:on*.ttK 

Filters can lie u^ed either as a dry filter or 
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as a filter hr charging nith filter ad* 

oil. 

Can be used, to eliminate dus^l in cai>adtor 
^iaies. tube sockets* etc. 




CINEMA EQUALIZERS 

A diametcT equalizer, (3991) said to be capaide 
eJ ei^naiiiiug B db at 5’ rrcurUing tiiac diafiicter 
lUwn to 0 rib at L2" diameter at lOvdOti cycles, 
bai been announced by the Cinema Engineer- 
mg Company, .1.510 W, \'eTd«gti Road. Bur¬ 
bank Cah/. 

Equalizer is adjusteil autfntciticaUr a^ the 
enititif head ot the recording Latlie progressea 
aoro^i the <foe. A spring return arratigement 
cvritrols the act km and cao be cord-ce^necteil 
t{ either die cutting head or the carriage of 
the lathe. InfiertiQii los^ b 10 dl>. Inrprdancr b 
5£v nfrro?. 

The unit is 3^“' diameter and Jfa"' high 
cverafL 



aerovox resistance^capacitance 

BRIDGE 

A rciiiiance-capacitance bridge, nunkl 76, 
has been announced by Aerovox Curpeiratkm, 
SrMT Bedford. Mass. 

Mcasurcnit capguntauce from lft> to AW mid 
in auc range.-i; tesistxnce from 10 ohm* in 
megohm^ in &lx ntrtg^i: power factor from 0 
to 5CFr. provides d-c polariiing potential for 
leakage mca^urcIttcntJ^, from 0 to iSOO v d-c, 
ermtLnutuii>]y variable and calibrated in vohs. 
Checks leakage of electrolytic capacitors at in- 
^ulatnm resiatance of paper ar mica djyjackors. 


^ _ __ _I 

• * « 

ERCO RADIOTELEPHONE 

A 18 to JAw'ati, 3 ttj d-mc tadioteieiibnfir, type 
far 6p lA, and SJ'VOlt d-c or lift-volt a-c 
uperation, hajt been aunotmoed by Erco Radio 
Laboratories* Inc,, ffempatead, Lomg Tstand, 
New York. 

Piet lined ami crystal controlled. Push-to-talk 
operation with hand Biiiiro 5 >hon.e or bamlset. 


JFD CABLE DISPENSER 

A handy spool line with cables and ccml? 
wuuml ou a metal sp^i and hmiserl in tratit- 

t arciii gla^Aeiit ctmtainet. ha* been produced 
y the IFD Matiuiacturing Company* 4117 
Foti ManiTlton Parkway, Brooklyn 19* Xew 
V^srk. AH-metal spool b said to prevent cable 
ir&m unraveling* kimking. or tangling* Ula-*,? 
ein container i= said to render the cahU: weath- 
tr-TT-bisni and ^(‘mTe pnxif. 

Avai^le in a jobbers counter display Port- 
taining 30 1^0^ spook and on a Ltfficli-'raiH] 
rack with ’ Ifft" spools 




Ail 


tliat never grows dim 


TURNER 
MODEL 211 
DYNAMIC MICROPHONE 


De^ifined and engitieered for the ti=er u bo 
fine?! repruduciion uniltT a variety of coinJiiionF. 
the Turner 211 Dynamic is the an?\ier lo the 
demand for a high fidelity yet highly rugged 
microphone. 


Field tested under ihe most difittult operating 
condilions, the Turner 211 Dynamic is noi 
affecietl by temperature or eUmaic. It* respoiise 
remains free from peaks or holes frenn 30 to 
10,000 cycle?- *\dapled lo both voice and music 
pickup-'/the Turner 211 is the ideal companion 
for quality recording, sound system, public 
address and broadcast equipmeui. 

Ask your dealer or ^v^ilc 


TURNER 


COMPANY 


907 l7tH Street N. E., Cedar Rapids, Ic^sfa 


Turner engiiiee’rs itiilize an improved magnet 
Slructure and acoustic network to extend the 
high frenuency range and raise the extreme loyis. 
A specially designed preei^ion diaphragm re.-ulis 
in unusually low harmonic and phase disionion 
without sacrifice of high output fevel. 


specifjcat/ons 


•Outpu, Level, -54D 

Wilfcin** VlQg ^«»I»nje, 

cycles 30.10, 

* Cable, 20 fi A, i 
removable type “00*^“'>' 
;U"i-di,ec.io':"; 


TURN TO TURNER FOR THE FINEST IN ELECTRONIC EQUIPMENT 


Licensed under U. S. Patents of the American Telephone and Telegraph Company, 
and Western Electric Company, Incorporated. 
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VETERAN WIRELESS OPERATORS ASSOCIATION NEWS 


W. J. McGONiGLE. Pre^ide-t RCA BUlLOlNS 30 Rocie»'e!fer Plaza, Hew York, N. Y. GEORGE H. CLARK, Secretary 


Persona/s 

Lt. Comdr. B. F. Bor.soi'V. U.S.X.R.. 
winner oi the Hallicraiters’ SX28A at 
onr recent dinner, will soon l.>e in 
Japan with the War Department Radio 
Division . . . Life member W. E* 
Beakes. chairman of the board of 
Tropical Radio Telegraph Company, 
continues to enjoy Florida weather , . . 
Life member William J. Barkley, vice 
president of Collins Radio, was re¬ 
cently elected to the board of directors 
of RMA . . . Captain Pierre H. Bouch- 
eron, L.S.X'.R., is now in cliarge of 
the radio and television broadcasting 
activities of the Farnswortli Television 
and Radio Corporation . . . Leroy 
Bremer is back in Alaska for his an¬ 
nual stint as technician in charge of a 
group of fisheries radio stations . . . 
J. A. Balch, formerly president of the 
Mutual Telephone Company of Hawaii, 
has spent the last few years in Wash¬ 
ington, D. C. . . . Harvey R. Butt is 
now sales manager of tlie Radiomariiie 
Corporation of America . . . Veteran 
member George F. Duval is busily en¬ 
gaged in supervising the changing of 
bands of television receivers in the 
New York area . . . Life member Dr. 
Allen B. DuMont, president of Du 
Mont Laboratories, recently sent a 
note of congratulations, for the out¬ 
standing N'BC Louis-Conn telecast, to 
honorary member N'iles Trammel, 
president, N'ational Broadcasting Com¬ 
pany. Dr. Du Mont said that all of 
the Du Mont staff were unanimous in 
their praise of the quality of the image 
and the skill with which tlie job \va> 
done. Television received a great im¬ 
petus, he emphasized. Vice president 
and chief engineer of XBC, O. B. Han¬ 
son. who supervised the telecast, is a 
life m.ember c»'f \A\*OA. Our congrat¬ 
ulations to him . . . Veteran member 
W. T. Marshall of the X'ew York Tele¬ 
phone Company radio staff recently 
completed a course in mobile radio at 
the Bell Laboratories School . . . 
Pleased to see genuine veteran ‘Bob’ 
Miller of the Radiomarine staff look¬ 
ing hale and hearty . . . VWOA hon- 
(»rary president Dr. Lee de Forest is 
currently engaged in the perfection of 



VWOA ILfe member O. B, Haa&on, vice presi- 
dent and chief engineer of NBC. who directs 
engineering activities of the television, and a-m 
and f-m broadcasting divisions of NBC. 


amplitication of prt^seiit-day television 
screens at the American Television 
Laboratories in Chicago. His plans 
call for the development of a screen 
limited in size only by the dimension.- 
of the room . . . John V. L. Hogan re¬ 
cently received a medal of li!)era:ion 
from King Christian X of Denmark in 
recognition of his contributions to the 
Danish cause for the period of Xazn 
i'H:cupation. 

We've received an interesting note 
from Preston L. Stocum. saying: "The 
column in Coiimunicatioxs is very 
interesting and to one so far away 
from the center of things, almost a 
necessity. Since my release from 
active duty with the Army I have been 
maintenance technician in charge of 
tlie Civil Aeronautics Administration 
airways station at Moses Point, 
Alaska. In available spare time at my 
Closes Point habitat I have been work¬ 
ing on a ham rig, call letters KL7BD, 
and hope to contact VWOA members 
tiiroughout the States in the near 
future. A hearty welcome awaits 
A’WOArians. Just drop in via Pan 
American Airways for some of the 
finest salmon tLhing in the world; they 


all but jump into the lK>at'' ... A grad¬ 
uate of St. John's College, Annapolis, 
Maryland, and for ten year- Cliief 
Radio Officer for ^ariou- steamship 
companies during which time he held 
eonimerciai extra hr>i clas- and ama¬ 
teur extra first cia>s licenses, veteran 
member Alired Dowd during the war 
worked installation supervisor o:" 
PT boats and until called to active duty 
in the X'aval Re^ervc served as assi's- 
rant purchaser of electronic equipment 
at the Signal Corps General Develop¬ 
ment Laboratories at Fort Monmouth. 
X. J. On active duty with the XTavy 
he was Communications Supervisor at 
the X'aval Frontier Base on Staten 
Island, X’. V., and then went to the 
Canal Zone as Officer-in-Charge of 
the Electronics Group in the office of 
the Industrial Manager. 

Fro.^[ G. Harold Porter has come a 
letter, commenting on our year book. 
He says: "Through the unfailing 
thoughtfulness and courtesy of my 
tiighly esteemed friend. Col. T. FI, 
Mitchell. I received a copy of the 19-16 
Year Book, a splendid piece of work 
upon which you are to be congratu¬ 
lated. Perusing the history and re¬ 
viewing the faces of many old friends 
awakened a keener appreciation of my 
honorary membership in the VWOA 
than I have heretofore realized. I re¬ 
called with pleasure the occasion in 
1929 when General J. G. Harbord. 
Herbert Hoover and I were elected 
honorary members, each for contribu¬ 
tions to the advancement of wireless. 
I was officially notified and presented 
with a membership card dated Decem¬ 
ber 31. 1929” . . . H. F. Wareing, vice 
chairman of the Chicago chapter of 
\’WOA is radio engineer of the De¬ 
partment of Police of the City of Mil¬ 
waukee, Wis. Mr. Wareing is becom¬ 
ing increasingly active in VWOA af¬ 
fairs rounding up new applicants and 
making Milwaukee’s radio population 
\'\\ OA conscious . . . Life nienieber 
Raymond F. Guy is a candidate for the 
IRE board of directors for the period 
1947-PH9. Here's one vote, RFG. 
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For the Man Who Takes Pride m His Work 



Microhmo (DjnAmic mutual conductajace) readings and simplified testing—are two of tli« 30 
exclusive features found in the new model 3425 tube tester. TransconduVtance readings are made 
possible through a simple measurement directly proportional to Cm and a properly calibrated mea¬ 
suring instrument. No possibility of grid orerloading. **Short” and ^"open'* tests of every tube 
element. Gas test rounds out full check of oil tubes. New Easy-Test Roll Chart. These exclusrre 
features, amplified by Triplett Engineering, make Model 2425 the outstanding 1947 tube tester 


Tripleff 


...Af uuA 


ELECTRICAL INSTRUMENT CO. »hio 



fOR RADIO AND ELECTRONICS 


<1^ N^WAKK 

’U itf 


IF YOUR NEEDS In radio or electronics parts, 
sets or equipment are available AKYWHERE. 
save time by phoning or wiring Newark Electric. 
Our tremendous stocks are complete and up-ton 
the-minute in all three stores. Ni 

COMPETENT TECHNICAL MEN handle your 
inquiries and orders at Newark. They know what 
you are talking about and can handle all 
requests intelligently and promptly. They know 
the stock — they know industry's problems and 
needs. They can give you prices and delivery 
dates on specific merchandise. 

IN NEW YORK AND CHICAGO you get 

speedy door-to-door delivery. Out-of-town or¬ 
ders are shipped the day they are received. 


★ fn New Y*fi[ or Ohco{fo yow'U ealoy ooi" W® bor- 
goal covoters, loaded down wHh gnusuol isrplos 
redia ond olo^troAlct Itvmt, fosctoottfig to thou 
with inqviring laifndf* 

★ Th# PiibJk Addrwi deporhnofiH in oil tforet or* 
full of Ukfomting mertlioitdito. tndmtiial bwyan 
Of* mvrfod to tolt* odvaatog* of Newt 

ork"! ut ond opplionc* d»* 

portmentt m both 

New York itoi**, \>ep'' 


UfWMioM, indtMliy* 

wid»FCOiiditiD fi ■ 
hove d«ioyed our 
complete catalog, 
but we'IT fiddly 
lend you Bferature 

on ANY fTiOiiufdc- 

turers* products. 
S«nd your tnquirM» 
by rnoS, telepTaph 
or phone. They will 
b* oMwered com¬ 
pletely and prompt¬ 
ly. When wthinf, 
address Depf. LI. 


New Vfrtt Crty Braaeliu: Ii 5 -U 7 W. 43 tll SU 4 212 Fults* St. 


ELECTRIC CDMMny. 
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LATERAL DISC RECORDING 

iConfiitued from pogf 15] 


were iiicorpuraied in the itu>hpull 
driver resi-taiice-capacitancc 

cotipItHl to the output >tage utilizing 
two t^4:^ triodtN f Transtornier coup¬ 
ling was fir?t trietL imt due ifi the high 
insertion it?-' encuuntered. the driver 
iube> had to be operated we!I above 
their OTirmal overload point iri pro- 
vitk sufficient grid tlrive tor the output 
'lage. I 

Typical Power i4mpf/fier 4na/ysis 

In ile>cril>jug tile perforniance of a 
taiJiccil piTJwer amplifier,. Cousins** 
'howed twiT characteristic curves; a 
gain characteristic, and a power out¬ 
put characteristic. More recently. Hil¬ 
liard^ emphH^ize'i] the value ol this 
f’iKccr chitntcu^nStic which i.s a grapli 
of the amplifier output-power as a 
mnetion of freiiuency for a given value 
<»f di'tortion. The usual gain versus 
frer|uency characteristic. ineaMired at 
'ome point <>av 3 to 6 lih i below the 
inaxinuim output power, is al-u im¬ 
portant The power characteristic for 
thi^' reconling amplifier fFigure 12) 
was mea-ured at a con.-»tant third 
harmonic di-tortinn which i- within 
K; of the total hariivonic fli-tortion 
I at tlte higher ptiwer level-. For 
conijiarison. a gain versus fre<|iiency 
character}'tic is al-o shown in Figure 
12. Again referring to the power 
curve. Figure 12. it can be seen chat 
thi^ amplifier will deliver 45.5 dljm 
135 watt-' ), ::r: 1.0 <lh fi iut 25 to 
lO.lVXl cps. which is adequate for its 
intended u-e. .Mthough the third har¬ 
monic could Hiit be ineasnreii al>ove 
3000 cps with available apparatus, the 
wave form a- viewed on an oscillo¬ 
scope did niu ilcterif>rate between 5(XM.l 
and UhOOO cp&nt the same power Irt^el 


\r, Tk^ SO Typf BtH 

LaboTatnrie' Kecord, p[s. Angus! J^3£, 

-*J. K. HiUiard,* Irfctrr.C'ipjiJatiim Tfttf ffff 
tf/ Siam oaJ Tnodr Ttthes Cs^ #<.> 
Drirr CoMKUN’TCATiO^ts. pp. 

Fthruary iy46. 

Apparatus 0>. tvpe FR, 

Radio 9i3-B, 


and thereferfe the curve wa> extended 
to ItfiOlXl cps. 

The overail pertamiance of tliis 
recording system U'ing lac4|uer-coatcd 
discs is -howm in Figures 13, 14 and 
15. In Figure 13 apficar.' the response 
iilitained at 33 13 rptn at a diameter 
of 15'^ Using a recording amplifier 
iS45'sk Presto 1-C recording head, 
\\h K. 9A reprofluccr and equalizer, and 
RC.A 7f3-B2 console. Using thi< ^nie 
recording channel with another l-C 
recording heiid, hut substituting the 
1 cpri.idiicer an<l equalizer ot the RCA 
JO-Ci turntable combination. 33 1-^3 
Fpm at a diameter of 11". anil rpm 
at a iliameler of 6". response.^ were as 
shown in Figures 14 and 15 respec¬ 
tively. It ^vill he noteii that definite 
resonance.s ijccui red at abtiut 230 cps. 
As would be expected, this reproducer- 
resonance was not observed with ordi¬ 
nary ]Miint-by-iKnnt calibrations, but 
fiecame quite apparent wlien tlie re¬ 
sponse w;ls measured with the aid of 
a continuous frequency sweep and 
graphic level recorder. 

Overall Response Measurements 

It should be mentioned itere tliat all 
Mverall response measurenients shown 
in the figvires were ineii'iired with a 
level recorder’^ linked to an o-ciliatar."' 
Tn making such mea.>ureuieins. the 
output of tlte oscillator (output level 
= d.25 dh 20 to 20/100 cp> I was ted 
to the recording amplilier and a record 
was made while the osciilator 
i^wept through it> range hv the recorrl- 
ci and link roechanisni. Markers at 
two nr three frequencies were made 
by miimentarily breaking the circuit 
with a key. The record was then 
played hack and tlie chaniid output fed 
to the level recewder which traced the 
resulting response. The correct ire- 
quency scale wa:^ restored by lining up 
the tnarkei points made while record¬ 
ing. The frequency characteristic of 
thi= oscillator level-recorder combina¬ 
tive is better than rA 0.5 db from 50 
to 10.1X30 cps and may therefore he 


neglected in evaluating ilw foregoing 
measurements. 

Although the overall responses were 
not flat and left imich to be desired, 
the performance of the sy-tein proved 
very sati'factory when original rec¬ 
ords were produced and quite g'Hitl 
even after three or four dubbings were 
made, u-ing the types of program ma¬ 
terial earlier iHitlined in tins paper. 
Xew recording heads i RCA Ml- 
11850-Cl ordered several months ago 
are expected to provide an improved 
high-end characieri^ttc along with a 
reduction of the inherent distort ion 
product'. 

Another :^tep in improving the per¬ 
formance of the present ^y.-teni is the 
intended XRL maniiiactiire, and siih- 
sequerit use, nf a new. luw-tnasr. low- 
stiffnesi disc reproducer which recent 
tests indicate wilt materially reduce 
the so-called nectate recard rtrsouaticc. 
A pre-production model of this new- 
reproducer, developed by E. F, Mc¬ 
Clain of the cUctroitic spectui research 
dh^sitm of tills lalHir.itory, is of the 
electrodynamic type ( moving coil) and 
has the following electrical and me¬ 
chanical characicri'tics; equivalent 
niass referred tti the .‘Stylus tip, 3.5 
mg; effective lateral stiffness, 1/6 x HT" 
dynes Am; effective vertical stifi’ness. 
U.Hx 10* dyne- cm; tracking weight. 
5 gram^: output !nq>edance. lU ohms; 
and a frequency response, in Yinylite^ 
of i!i 1.5 dli from 40 to lO.tHXi cps. 
Such ;i reprtxlucer should be especiaily 
iuited for pla.yhack ^if in:.ranta!tef^u< 
recording' on laCf|uer-coated discs due 
to its b>w wearing effects on such 
^rift material, reduction of aceiate- 
record resistance, and its allowance for 
pinch-effect (due to it- vertical com^ 
phance f wltich prevents damage to 
the side-wails nf the pinched section^ 
nf the groove-. 

Credits 

The author is grateful to T K- Wil¬ 
kinson. formerly of the recording la¬ 
boratory, for his geueruu' assistance 
witli the early development of this 
instaliation, ant! to R. H. Carson of 
the sound division for providing the 
measuring assernniy for the many 
tests run in the laboratory. Credit is 
also due W. FI. Ward for his assi>t- 
ance in collecting the graphical data 
presented. 


RADIO INSTRUCTORS 

Receiver S^rviemf Experience. College Decree Preli^rred. S360O m 
to slmrt. S42fXi ifter lour niDEiilii. Work in the hesrt of the 
Radio Industry. We teach yoq how to bmndlc prartitiAl tele¬ 

vision. Write Raleigh G. Doiitherty. 158 Market Street, Newark 2, 
New Jersey, c/o New York Technitnl Institute of New Jersey, 
America's foremost television sehMl, 



g R 3 d ionic 
fKtt! Catalog 


Write for 
your 
FREE 
Catalog! 

Distributors for Dumont, Shallcross, I.R.C., Weston, 
Notional, Cardwell, Ward Leonard, Triplett, Pre¬ 
cision, UTC and many others. 

RADIONIC EQUIPMENT CO. {.Vm 
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. . . For Dependable 
Commercial Service 

Designed for the rigors of commercial service 
in all types ot radio con-rijunicaiiort . . . broad¬ 
cast. mobile, aircraft, police. Precision made for 
utmost in stability, dependability, trouble-free 
operation. Calibrated within .005 per cent of 
specified frequency . . . range 1,5 to lQ.5 MC. 
Temp, coefficient less than 2 cycles per mega¬ 
cycle pier degree centigrade. Weighs less than 
3/4 ounce. Gasket sealed against cantamination 
and moisture. Meets FCC requirements for alt 
above services. See your jobber—Petersen Radio 
Company. 2800 W. Broadway. Councii Bluffs, 
Iowa. (Telephone 2760.) 

T^ieaaiefK 


ZUcifiOHic (leieaAcU & 

A Service to INDUSTRY 

DEVELOPMENT AND CONSTRUCTION 
OF ELECTRONIC EQUIPMENT FOR ANY 
APPLICATION 


CRVSTRLS 



Write or telephone for a discussion of your problenn— 
without obligation. 

1420 East 25th Street, Cleveland 14, Ohio 
SU. 1958 



Latest developments .in radio and elec¬ 
tronic parts and devices, newest "Ham" 
gear, "Gadgets" to delight the experi¬ 
menter, bargains in war surplus 
goods, all in new catalog for you. 


BURSTEIN-APPLEBEE CO., 

1012 McGee, Konsos City 6, Mo. 

Send me FREE new B-A Catalog. 

1 AM___ 

state connection iN INLUlTlsy 

NAME_ 


REMLER APPOINTED 

Agent for 

WAR ASSETS 

ADMINISTRATION 

(Under Contract No. 59A-3-48] 

... to handle and sell a wide variety of 

ELECTRONIC EQUIPMENT 

released for civilian use 
Write for Bulletin Z-IA 

Remler Company, Ltd., 2115 Bryant St., San Francisco 10, Ca!. 

REMLER SINCE i9ig 



B.L METALLIC RECTIFIERS 

from Milliwatts to Kilowatts 


If you have an A.C.-D.C. conversion problem, let B-L 
engineers help you. We have successfully produced 
many appliances formerly thought impractical. 

B-L Metallic Rectifiers have been favorably known 
to the electrical industry for many years. They 
are reliable, efficient, designed to get your job 
done right! 

No matter what rectifier applications you are cou- 
sidering, B-L will be glad to work with you. Selen¬ 
ium and Copper Sulphide Rectifiers for all needs 
are available. 

Write today for Bulletin R-41 

THE BENWOOD-LINZE COMPANY 

1815 LOCUST STREET ST. LOUIS 3, MO. 

Long Distance Telephone CEntral 5830 

Designers and Alonufoefurers of Selenium and Copper Sulphide 
Metallic Rectifiers, Battery Chargers and DC Power Supplies 


Pioneers in Electronics and Plastics 
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AACS WEATHER 



IF IT’S WORTH MAKING 
IT’S WORTH PROTECTING! 

There is plenty of power behind the 
usual electric connection to burn out 
any electrical instrument or equipment 
not properly protected—if something 
goes wrong. Such burn-outs usually 
mean costly delays and expensive re¬ 
placements or repairs—frequently 
create a bad impression. Littelfuse pre¬ 
cision-built fuses are so inexpensive 
that every manufacturer can eflfectively 
protect his product and reputation at 
relatively small cost. Complete range of 
types and sizes for instruments, small 
motors, radio and electronic circuits, 
automobile, aircraft and marine in¬ 
struments, and all types of electrical 
equipment. Write, phone or wire for 
prices. 


Vbrafion-Proof. Element twisted 
90 degree! to effectively brace 
against severe vibration. 


Non-Crutallixlng. SprVig-like 
formalion*preventi crystaRiration 
and cracking at fusion point. 


Locked Cop Assombly. Cops al- 
wav* remain firmly in position for 
identification and replacement. 


LITTELrUSE 


I 0ncoyt2oza2ecC 

CHICAGO 40. U. S. A. 


4757 N. RAVENSWOOO AVE. 

ETE-T-im • nrTc»4JTE • iHiniJi Rtn • nun miiunis • swrrciES • ciicifr iieaieis • nns, MiiNnNU ani Kcfsniusy 



RADIO PARTS 

ELECTRONIC EQUIPMENT 


NewCONCORDBulletin-FREE 

Hundreds of Balmains—Scores of New Items 


R eady now! S giant-size pages packed with 
long-awaited Radio and Electronic Parts, 
Supplies and Equipment—new merchandise, 
just received—now in stock for IMMEDIATE 
SHIPMENT! See hundreds of items for every 
Radio and Electronic need—for building, re¬ 
pair, maintenance—for engineer, manufacturer, 
service man, amateur—top-quality, standard- 
made parts—including Condensers, Resistors, 
Meters, Controls, Switches, Relays, Trans¬ 
formers, Test Etmipment, Tools, Ampllhers, 
Record Players, Record Changers, ana many 
other new and scarce items—scores of them at 
money-saving bargain prices—all ready for 
shipment at once from CHICAGO or 

Concord 


RADIO CORPORATION 

LAFAYETTE RADIO CORPORATION 


CHICAGO 7 

901 W. Jackson Blvd. 


ATLANTA 3 

265 Peachtree Street 


ATLANTA. Mail coupon below TODAY for 
your FREE copy of new CONCORD Bulletin. 

Did You Get CONCORD’S NEW COMPLETE CATALOG? 

Showing the latest and greatest selection of 
guaranteed quality Radio Sets, . 
Phono-Radios, Radio Parts, ] 

Supplies, Equipment, Amateur ^ 

Gear, Kits—plus the new Multi¬ 
amp Add-A-Unit Amplifiers— 
exclusive with CONCORD. If 
you do not have the new COM¬ 
PLETE CONCORD Catalog, 
check coupon below. 

CONCORB RADIO CORPOR.ATION 
901 W. Jackson Blvd. Dept. R-96 Chicago 7, III. 

Please rush my FREE COPY of the new 
Concord Bulletin of Radio Parts. 

□ (Check if you also want new Comptete 
Concord Radio Catalog) 



Name... 
Address . 
City. 


iConhmwd fram pjnc- 20) 

I _ 

handling traffic. because individual re 
ceipti were required for each message, 
j To speed up traffic handling, the Wing 
, gave instruction^ that individual re- 
I ceipts I or each message were unneces¬ 
sary. that only an hourly traffic check 
! and a nndnight ‘closer’ were to be 
I used. Furthermore, regardle^> oi 
j whether or not reception from the far 
end yyi a duplex circuit was btdng' ob¬ 
tained. the transmitting end was to 
I continue sending traffic continuously 
and indehiiitely until positive proof in 
shape of a radioteietype or c-w iue:>- 
sage wa> received from the far end 
advising that traffic should be stopped. 
This procedure speeded up traffic im- 
1 measurably, and it was found that in 
* very few cases did both legs of a 
tiuplex circuit become faulty at the 
' ^aiiie time. 

At the same time, the \\ ing initi- 
tiated the iityrmal metltod of traffic 
routing, in which each relay station 
Itad definite responsibility for certain 
satellite stations, and for certain relay 
routes to other main relay points. This 
eliminated the need for lengthy head¬ 
ings on Ixaok messages. Once placed on 
' tlie circuit, each relay station 'auto¬ 
matically relayed the message via its 
proper route to the correct destination. 
Off-nonncl routes were also desig- 
I nated. in the event that key routes be- 
I came inoperative. 

The foregoing methods speeded up 
I poiiu-to-point traffic handled over the 
j .system, and reduced manual transmis- 
I sion to those satellite stations whose 
traffic load would not warrant radio- 
teletype circuits. However, as the op¬ 
erational traffic load was increased 
through increased operating efficiency, 
it was found that requirements for 
■ transmission of weather traffic had 
I sharply risen until it comprised some 
j 70^c of total traffic. This weather traf¬ 
fic was considered of urgent priority, 
and conflicted sharply with opera¬ 
tional traffic concerning the niove- 
nients of aircraft. The Weather Com¬ 
mand of the AAF considered that 
reception of a great volume of weather 
data was invaluable to all airfields; 
that if more information was avail¬ 
able, better forecasting and routing 
would result and therefore accident? 
would proportionately decrease. This 
was undoubtedly true, especially dur¬ 
ing the rainy season. 

To alleviate a condition rapidly be¬ 
coming serious because of congested 
circuits, the ^^’iIlg Operations section 
again sought a formula for a siniple 
method of handling both operational 
and weather traffic efficiently, without 
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PUR-A-TONE 

Reg. Trade Mark 



iiUTOS*HomES*iiiiiRinE 


Brach Pur-a-tone Antennas have long been recognized os 
the standard by which a!! others are judged. They’re c 
byword for Quality and a buy-word for Satisfaction. Please 
your customers and increase your profits—ask your distribu¬ 
tor for BRACH ANTENNAS. 


conflict as to priority, etc. This was 
solved in two steps. 


Solutions 

Automatic repeater unit> were in- 
stalled at all radiotdet} pe -tatiems. 
These units, locally consirucied at 
each station, consisted merely of a 
d5aA pc^iar relay, with isolating cir¬ 
cuits to segregate individual keying 
cluinnels. The relay was conoected to 
a 'mail switch key panel, fiiouiited 
alongside rlie T^a^sr^itter-distrib^t^>r^ 
» f the transmitting position. It was >q 
connected that one weather tape wotild 
key any or aJi transmitting circuits 
-uuultaneou'ly, or (at oilier key ptjsi- 
tion.^) ihe receiving line from any 
chosen receiver would key anv or all 
of the traiisniitting chajinels. \\ ith Thi> 
arrangement, any relay siaiion could 
simuitaneouslv key all of its trails- 
mitting channels froui any receiving 
channel chosen. An operating pro¬ 
cedure was devised whereby all main 
radiote]ety|>e .''.lations. on bi-hoiirly 
schedules, transmitted weather avail¬ 
able to them from local observations 
or from manual pickup from satellite 
stations. 

Each transnitiling station down the 
line ( from Miami to Brazil j iraii'- 
mirted in turn, each sequency lasting 
some 60 seconds. Schedules were 
worked out so that each station had a 
definite turn, and started tran^mis^kai 
some 0 seconds after end of transmis¬ 
sion of the preceding station. If. after 
seconds delay, a station did not 
come on the air, the succeeding station 
dowm the line came on with its broad¬ 
cast. until all were compieted. Each 
'lation had the respoirsibiiity of re¬ 
ceiving the broadcast from ail other 
transmitting stations on its particular 
net. and would throw a switch key at 
the proper time so that it would relav 
over all it.s own transmitting channels 
the incoming transmissions from the 
>tations immediately above and below 
it in the line. By this method each 
'tation on the route from Miami to 
Africa automatically received all 
weather from all other stations on the 
route. The entire procedure consumed 
'Onie 6 minutes each half-hour sched¬ 
ule. and enabled the entire Caribbean 
area w eather data to be quickly trans- 
inined to all consumers without the 
necessity of time-consuming relay?. 
Although the circuits were tied up ex- 
clu'ively for weather approximately 
12 minutes hourly, an enormous sav¬ 
ing in circuit time was made through 
the elimination of point-to-point 
relays. It will be noted that by inter¬ 
connecting all circuits, the stations re¬ 
ceived incoming weather iTorn two or 


more dinerent source' (circuit'o 
Tills, although somewhat wa?teiul of 
printing paper, gave tlie advantage of 
multiple reception of materiah thu' 
guaranteeing at lea?t one perfect copy. 

Tile second, and more important de¬ 
vice. was the hroadca't of weather hy 
a central muhichannei t ran emitting 
?tation. and it'' reception In intercept 
radioteietvpe receiving ?iatiims at all 
interested airdekb. It could I»e clearly 
seen that weather tran'mi''ion wa' 
primarily a one-way communication. 
\\ bile each field contributed a ?niail 
bit of local weather data, thi? amount 
wa? only a <niail portion of the <kta 


rctpiiretl by the 'tation (from other 
?uitlons ) to enable accurate forecasts 
and map? tn I>c made. Thi> e?senual 
*ine-way weather retjuirement cmuIiI be 
compared h* a broadca?t 'tatiun serv¬ 
ing many li'tener' in the held of en- 
tertainnicnt. It alsu conipafed to the 
iandline weathtT teletype drops in- 
'talled by ('.AA at airfield? in the con- 
linenal U. whereby the tield. regard¬ 
less of its size. oT amount of origin¬ 
ated traffic, had access to all rcpruts 
iran'initud by CAA over it' iandline 
net'. 

it was felt that the point-:o-puint 
i Cmtiiitiicd on page > 



Special-purpose transmitting antennas designed for volume 
production to your specifications. Collapsible — sectional 
—direction-finding — radar — and coaxial type. All 
sizes, lengths and materials. Consult us on your needs. 


l.5. BRR(H mrC.tORP. 

200 CENTRAL AVENUE NEWARK, N. J. 


WORLD'S OLDEST AND LARGEST MANUFACTURERS OF RADIO ANTENNAS AND ACCESSORIES^ 
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OESCHtfS MAHUfACnjIftS OF TME HETR . . OX-C»lEClCEt . FtEQUCNCt M01>U|.ATED SIGHAl 
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(Cmtnmcd from.page 53) 

transmisaion of weattier was obsolete; 
the time hat! come to handle the over- 
radio tratisiihs.’^inn of weather 
it \\*as handled by landhne in the L. S. 
Thi- decision was made especially iin- 
p^:l^taIlt because at the same time, llie 
Gypsy Task Force of die 20th Air 
Force presented weather requirements 
which could not be met by ordinary 
! operating methods. Theretore. at 
Miami, the hrst radiotelet>^pe broad¬ 
cast of weather, with iniercept receipt, 
wtis inaugurated. It nieani that till air¬ 
fields, targe and , snizdh would have 
access to a great quantity of broadcast 
u'eather data, regardless of whether 
their traffic load wuuM warrant poitK' 
to-point radioteletype circuits, 

I The broadcasts, placet! on the air 
= eleven days after authorixation had 
lK*en obtamed. were made over tour 
10-kw transmitters operating ^im^l- 
taneously, keyed by a single tape. Dual 
transmiuer-distrilnitors were em¬ 
ployed. with an automatic cutover, so 
j that prepared tape c mid lie placed in 
I liOth, and no dehiy encountered in 
I clianging tapes. Intercept stations were 
I .set up throughout the Wing, w ith fre- 
i i|uency-diver>ion reception employed 
j at some locations. With thi^ nietlioi!, 
, no time was lost in !mtid-changing; 
one receiver remaining on one Ijand 
while the other searched the 3 reniain- 
ing bands for Ijest reception. 

Because transmission patlis varied 
from 2fXl to 3.500 miies. four wideh' 
separated frecquencies were necc'^-ary 
to give coverage to all intercept sta¬ 
tions at the same time. 

This broadcast has been in condnti- 
I ous operation since its inauguration 
‘ ini February 28, 1945. %vith an average 
] daily tTansniission of 75,1)00 groups of 
I clear and ciphered weather data. A 
'■ -imilar system was later insLilled in 
I the Pacific area, and it i^ crintem- 
plated that in.^tallations in other parts 
of the world will eventually eliminate 
the point-rn-fwiint weadicr handling 
procedure formerly used. 

I Letter development-., not yet in u^e 
fw the AACS. will undoubtedly em¬ 
ploy simultaneous transmission of 
I -ingle-channel manual tran.smission 
anil railkUeletype on the same carrier. 

I This can he done by mixlulating the 
transmitter with a suitable audio tone, 
and copying manually the signals 
transmitted with this tone, somewhat 
in the manner of old type spark equip¬ 
ment. The receiver b-t-o Wiiuld of 
course be turned off. This h a simple 
method of obtaining two services from 
one assigned frequency and one 
niitter, and requires no changes or ad- 
d it tonal equipment at the receiving 
stations. Tf a suitable audio tone were 
used, no mterfereuce to the frequency- 


This production test instrument is specifically 
designed to rapidly and accurately compare 
relative loss and reactance in one operation 
and 'Aith a single setting. 

Speedy operation results from the fact that the 


deviation of both the reactance and resistance 
values of any R.F. component are simultaneously 
indicated when that componen tis resonated in a 
tuned circuit which has been previously adjusted 
against a known stondard. 


FREQUENCY RANGE: 100 kc to 25 me using piug-in coils. RANGE OF INDUCTANCE COMPARISON. 
10 microhenries to 10 millihenries. RANGE OF CAPACITANCE COMPARISON: Approximately 2 mm f 
to 1000 mmf. ACCURACY OF INDUCTANCE CHECK; Approximately 0.2 percent. 


with a 


The Production Line 

Test and Measuring Instrument for Radio Components 


QX 

CHECKER 

TYPE 110-A 


tk. FINEST MICROPHONES 

A® A. ../recording/ 


4MPERITE 

VELOCITY 

microphone 

WITH 

PATENTED , 
ACOUSTIC r 
COMPENSATOR 


A^eur P.G. 
DYNAMIC 

WITH NEW 

SUPERIOR 
ELIPSOID 
PICK UP 
PATTERN! 


AMPERITE KONTAK MIKES 
IDEAL FOR AMPLIFYING 
STRINGED INSTRUMENTS 

USED WITH ANY AMPLiFIfl 

AND WITH RADIO SITS. 'y 

ASK TOUR JOIflER , . , WRIti KJR FOtOEI V 


Annum 


umiunj 


»«l BR&AOWAY NEW YORK 
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ANTENNAS: 

for FM and 
Television 


"FM and Television Bulletin No. 4610'' 
gives ccmplete details of two new 
type Premax Antennas, one of which \ 
will give satisfactory performance on t 

BOTH FM and Television. Send for ' 

it today. I 


emax f^ocJuc-l. 


Division Cfiishofm-Ryder Co., fnc. 

4610 Highland Avenue, Niagara Falls, N. Y, 


(frarn fiuoc 54) 

shift radiotdeiype keyin,!^ chLinnel 
would occur. Kadiotelephone can also 
be u&eil. initoad of manual-toue key¬ 
ing, if Uie audio requireinents will per¬ 
mit the ‘wohbulation’ of the carrier 
caused by the freciuency-shifl kcyer. 
The manual radiotelctype combined 
method- especially \altial>le when 
clianging over from c-w to radiotde- 
type rrajj:?inifr.ioti, and the changeover 
must tie made on existing ireiiuency 
as.'-ignixteuts. Keying with an audio 
tone enables manuaJ transmissions to 
be carried on with stations not vet 
equipped with radiotdetype receiver-, 
while stmuitatieously similar material 
can be Transmitted on the same trans¬ 
mitting frequency via radio teletype to 
those Stations already converted. 



★ * * 
T« Y«ur 


Cvmmunity 


MECHANICAL FIELD RECORDER 



Uave. OrijcAl. Itlt, WOR dtrecitir oi news and 
sp^ciJiJ i^iures.. ind Charlus H. Sinjter. WOR 
asiisTmnt chief enplineer. ^vith BBC-iypt: sprin^- 
wiiLjnd mnxof recorder, imported by WOR tor 
remnic recorder iti-e. Udit recvrdi three minultes 

3i 78 rpm, 

CoMSir^icATiO-vs Ffb. 194S, pp. 3^, 34 
35 f<?r c^tttpieie order drtaih.} 

• 

RAILROAD V-H-F ANTENNA 



A 14 ' antetttw. 50 ' ibovc ground, dn the diesel 
enitine boufe at Auburn. Wastbinitoo. umed in 
a filed station v-h-f «e£up duriojt n recent series 
of toils conducted by the Northern Pacific R.R. 

( CiJitrtrJt nVjI'r'fii iiJeefrit-. 


RCA TELEVISION 



Above, telephoto lens installed on the ima^e 
orthicup television camera. Below, |>ortable ca¬ 
mera control and switching Uflita required to 
operate tvvo television cameras. From Jeft to 
ri|ht. (in top of desk: two individual cramera 
cnnirnla, master switching unit and master moni- 
lorini unit. Left to rii^ht, under the table: 
camera power supplies, master power supply,, 
ptlUe-shapin| unit und pulse-forming unit. 



Belov,. RCA microwave link equipment used for 
telesision relavio^. 




To some men "radio" is i magic 
word. Ir picques cheir curiosity-fires 
their i magi fixation—spurs them to 
action! Their e%ery thought is devoted 
to mastering rhe complex mechanisms 
by which radio is controlled. 

Experience has proved chat such men, 
with radio in chejr blood, make the 
finest technicians. As they say, in 
measuring cap talent radio programs, 
these men have a high "Hooper"- 
chey're cops! 

It has been our good fortune to ac- 
ctacc as students and to develop 
thousands o^^tich men from "hams"' 
into well qualified technicians in 
broadcasting, comm unications, sound* 
manufacturing, sales and service. 

Yes, since the inception of radio we 
have helped direct the desLinies of 
thousands of aspiring men seeking 
an outlet for their talents. During the 
past four decades w'e have acquired 
an interesting insight into the motives 
which inspire mechanically minded 
men to app/j their skill and training 
CO assure maximuni efficiency on 
the job. 

For this reason w'e believe w^e can be 
of service to you in your personnel 
prob!em-as it applies to your techni¬ 
cal scad. 

\X'e think you'll be interested in our 
observations, as they apply to YOUR 
personnel problems. We feel certain 
you'll w'ant to clip the coupon below 
and send for our free booklet “Rfpsrf 
16 hiLhiSlry/' Whether you employ- 
one man or hundreds, you will enjoy 
this factual, informative presentation. 
Send for it today! No obligation. 

NATIONAL SCHOOLS 

PhiteefJ t/TtfhitMai 7'r^^dr Trarmiitt 1903 
Figueroa at Santa Barbara 
Los Angeles 37. California 


Ff// ouf and mail 
Public Relatioks Director. 

Narionil Schools-Fig-ueroa at Sanu Barbara 
Los Angf-'les 37, CxlifOfnia 
Please send me "Report to Industry" 
iVo. C-10 

Name:--—— 

Title:_... - - - 

Address--- 

City_.Zone-State_-~cta 
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COAXIAL 

CABLE 

and 

TUBING 


Development of for¬ 
mulations rigidly tested 
to meet exact specifica¬ 
tions has made Surprenant 
a leader and authority in 
the field of plastics insulated, 
high frequency, low loss co¬ 
axial cable and tubing. A diver¬ 
sity of facilities, wide range re¬ 
search and engineering service, 
unexcelled laboratory equipment, 
and a wealth of experience 
enable us to match in every 
detail the requirements you 
name. We would appreciate 
the opportunity to furnish 
complete technical data. 
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84 Purchase St., Boston TO, Mass. 
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Aa«A£ir: RfUi .MTtrTTBiRi 
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ANDREW CO. 
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INSULINE CORP. OF AMERICA.. 35 
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Agency; X .<rtTk 
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Aiciacy; A Ueher In* 

RAYTHEON MANUFACTURING CD- IQ 
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REMLER CO.. LTD. 51 
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ROWE INDUSTRIES . - 42 
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ST. LOUIS MICROPHONE CO. 38 
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surprenant ELECTRICAL INSULATION CO. 56 
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THOMAS A. SKINNER STEEL PRODUCTS CO. 40 
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TBIPLETT ELECTRICAL INSTRUMENT CO. 4? 
Asency: \5 eslert) AiKtrUitlnt Ai^JcT. lAt. 

THE TURNER CO. ... .- -- 47 

Agency: The W. D. |*lon Co, 


U. S. TREASURY DEPARTMENT H 

UNITED TRANSFORMER CORP. . 3l 

Agency: SMiptMr Wllkei Ini. 


VERTROD CORP. .. 44 

Aitecy; A 'Vilenr « a. Inc. 

ZOPHAR HILLS. INC. . ... 42 


Agency; Aurmitlrc ,%B«3r3r 
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for 

High 

Power 


ITH the Type 50-A or Type 50-B \'ARIAC quite 
VV large currents for hig^h power operation can be 
handled safely and conveniently. The Type 50-A 
VARIAC is rated at 5 kva; its rated output current is 
40 amperes, with a maximum of 45; its output voltage 
is continuously adjustable from zero to a maximum of 
either 135 or 115 volts from a li5-VQit line. (Price: 
$116) 

The Type 50-B, designed for 230-voIt input, roa>' be 
used on a 115-volt line. With 230-volt input it is rated 
at 7 kva witli a rated current of 20 amperes and a 
maximum of 31. With 115 volts across one-halt of the 
winding, the ratings are reduced to one-half of these 
values. The output voltages are zero to either 270 or 
230 volts. (Price: $116) 

Two Type 50-A2s ganged, with their windings cun- 
necied in parallel and with a suitable choke, are rated 
at 10 kva vvith rated and maximum currents of 80 and 
90 amperes respectively. The ganged assembly is the 
Type 50-AG2, (Price, with one Type 50-Pi Choke: 
$268.50) 

Two Type 50-B's, when similarly used on 2.^-volts, 
are rated at 14 kva with 40 and 62 am pert: current 
ratings. This assembly is the Type 50-BG2. (Price, 
with one Type 50-PI Qiuke: $268.50) 

With two or three Type 50 VAR I ACS a number of 
3-phase connections are possible. Various powers up 
to 25 kva can be handled. 

These larger VARIACS are proving indispensible in 
liundreds of uses w here the economical operation, con¬ 
venient rotary control, excellent regulation and high 
efficiency of the VARIAC is desired to vary coniinu- 
ously the current on any high-power a-c operated 
machine or device. 

NOTE: WE HAVE A FEW OF THE SINGLE TYPE 
50-A AND 50-B VARIACS IN STOCK FOR 
IMMEDIATE SHIPMENT 




) GENERAL RADIO COMPANY Massachusetts 


920 S. Michigan Ave., Chicago 5 


^ I™ ■ Massachusetts 

950 N. Highland Ave., Los Angeles 38 


90 West St., New York 6 






KT-51 






TWIST 


r rnrPAi ’p 

I LULlinLS HF c 


BALANCED 


HAS THE RIGHT 


for Peak Performance 
of FM and Television 
Receivers 


here's a new HF cable that will keep your FM and Television receivers 
working at peak performance—free from locally-induced interference, even 
in the most adverse locations. Where the performance of such costly 
equipment is at stake, it will pay you to specify Federal's KT51 —the 
finest high frequency lead-in cable available. More costly—but worth 
morel 

The twisted, dual-conductor cable cancels any noise or signals not 
stopped by the double braided shields ... because it's electrically balanced 
and stays that way in service, in any position. It's a rugged cable, too — 
remarkably resistant to abrasion, acids, alkalies, oils and greases, as well 
as smoky atmospheres and weather. 

Don’t let the lead-in wire be the “weak link” in otherwise perfect 
equipment. Be sure it’s KT51 —the HF cable with the “right twust” to 
assure interference-free operation. For complete details, write to Dept. 
D610. 

ELECTRICAL CHARACTERISTICS 


Nominal Attenuation (db '100 ft.) 

Ma'^imum Capacity Unbalanee. 

. . .1% 

Frequency 

Attenuation 

Nominal Charaeteristic Impedance (ohms) 

. . . .95 

10 me. 

. . . 0.9 

Nominal Capacitance per ft. (uuf). 

. ... 16 

30 me. 

.1.7 

Volts (rms).. 

. .2000 

100 me. 

.3.6 



300 me . . . , 

, . . ..7-0 



400 me . 

..10.0 






Federal Telephone and Radio Corf^ratiort 



Newark 1, 
New Jersey 


In Canada:—Fodorat Elodrlc Monvfvichniitg Company, Lid., Monfmol 

Exporl Ofslribulor—ilfdomofional Slondord Eloctiic Corporation, 67 Brood St., N. Y. C. 
























